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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a ferroelectric 
capacitor from deteriorating in characteristics and to 
enable manufacturing processes to be integrated, when 
a ferroelectric memory cell is formed by a method, 
wherein the upper electrode of the ferroelectric capacitor 
and the upside of a capacitor contact plug are connected 
together with an electrode wiring. 

SOLUTION: An opening is provided to a capacitor 
protective insulating film 20n and a cap-insulating film 16, 
corresponding to a capacitor contact plug, and another 
opening is provided to the capacitor protective insulating 
film 20 corresponding to a capacitor upper electrode 19. 
In this case, the former opening is larger in area than the 
upside of a capacitor contact plug 15, and the latter 
opening is smaller in area than that of the capacitor 
upper electrode 19. A conductive film as an electrode 
material for connecting the capacitor contact plug 15 and 
the capacitor upper electrode 10 together is deposited, 
so as to cover the capacitor protective insulating film 20 
and patterned into an elected wiring 22, and a 
passivation film 23 is deposited thereon. 
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(54) [mm<D^m] ^m^mmcDmjtyjm^^zs^m^mt 



(57) imm] 

^^^A-S/:^' C <h Tilsit tcl^i^^ tiAc?^!?!^^^ ^ U -ti 
±t^^ai^ 1 3 (C =1 >^ ^ h y ^ ^ 1 5 a 

^^^@iE^ 2 2 {I J: 0 mm-r^. 




^u^vu-f >mm • y-x^^^wr i s h ^ > 
b, mffBM I s h^yz^x^<D-'^mmm,^zTt^my)^zi 

num^mmi^^ ^ <D ±^mm t ^ ^ zi >^ 
^ h-y^ ^(D±1^^t<Dm^m^t^m.mm^^m^'r 
im^m 2 ] ^mi^m^<D^m^iz^m'^^m.mi^f)^ 
>mf^ ' y-xm^^^-r^M i s h 5^ > 

z(Dm. mt^^m^mwL±,\zm 1 (Dmmm^m^-t^ ji 

HtiEn 2 co^a^*5 jco^n 1 <Dmmm\zmiR^\zzi > ^ 
^ v^^~-}i^muv. mifBM I s h 5 >v7.9<Dm^m 

z.(Dm. m^^mwmwL±\zy^m.u. 

^7'j:^Ku-r>^^ - y-x^j^^^-r^M i s k ^ > 

friBM I s V'y yi^T.^ (D—^mmmzy^ui)^z2 
hr^ t'^;/ h^i^mriBm 1 <Dmmm±.\zm^'t^ 
^h^\zmmu \ s h 'yy'J7.^<D^^mmmzT^w^ 
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:ico^, t^fa^^^s^±tc^2 <^^a^^?^fi£-r^x 
mt^m2(Dmmm\zm^m\zzi>^ ^ h4^— ;u^^p 

^y<&iii6i^^?^^t-^X^i. 

z.(Dm. mm^m^^mm±.\zTmmm. ^mm^^m^ 

[it ^^4 ] m>^m 1 7!»M 3 oi^-rtiTi^ 1 iitciBifeco 

mt^^mm^^^ ny9^^^r^m\z^m^m^ 

20 ^'m^'t^x.mt.aym'Cmt^m 3 co^^Mtc^^iBJ^zi 
>37/7 hffl(Dzi>^^ h4^-;u^r^pT^x^t ^ 

[if ^Ji 5 ] mi^m 1 7!?^ Z(DWftif)^ 1 ^tclEmo 

MIBm^iB^^J^fifeT^X^fi, mm^^/^iy^ziy^ 

^ h'f^^<D±.^m^x.-j^y^vrzmzmmmmm'm 

imi^m 6 ] mikm 1 t^m 3 ov^Tn^ 1 :^'(cfai^o 

r-m$E^mm,^^^/^y^^m^'r^m^z. 
^xxs^m^hi^ 7.(D'pt^< tL^—:^^m^^xyy 9 y 

imi^m 7 } mi^m 1 ibm 3 (Di^-rnTb^ 1 m^ztzm(D 
^m{^mm.o:>m:^:^^^\z^\.'^x . 
wiu^mn^i^^ ^ ny ^ ^m^-t ^n. yumm.m^^^ 
xsn.mmm.mm:^mm\.tcm. mummmm.mm±.\zw, 
40 :^(Dmmm^mm\^. mm^'i(Dmmm^m^m\zmn 
't<Dmam^^zsmt^mz(Dmmm:±.\zmmAiW>m. 
^w^f^m(Dnm^^n^mmi.fzmz. mt^mza^m^mm 
±.(Dm.mim^^^^-t^z, L\z^':>xmu±.mm.m^m' 

imi^ms] im^rni t^m(D^m^mm<Dm^^^^m\z 

^ n^ — y^m^^xm'^n^ — -y'^mjit/b c <h 

50 m^'t^^m^wmmo^nm:^^^. 



3 

i:. -etl-^-'tlR — ff cDfufS;^ ^ U -fe;KDM I S h ^ > 

m^nt^:^\^\z^t\^nu i s h^>v^x^^^fi£-r^ 

> • ^^^ju • y-x^j^fc^tt^^M I s h^>>?x 

HufB'7- H extern (Dmrnm^w^^-t 

ten >:$'^ h-r^iii^2^co t*>y h^^mfiBm 1 (Dmmm 
\zv^m.^'r^^\^\zm^'r^jim^. 

mm \^ > ' ' y-xm^tc^tt^ y-x^ 

^^mmm 2 <Dmmmii<^um i (ommm^zmisb^h^m 

mm^^/^iy^ziy^^ h:f^^±^^z^mi^m2 <Dm 

mmms <DmBm±^z^n^nm-'n<Dm^m(D:;^^^j 
iz)i\z:i5{f^^mmi^^^/^iyi^x-^^^n^Tmnm 

mw-nrjizfji^izm^-r^tt.h^z. B(rfE-ir;uT u< 
<DmiiLi^)im\zM}t^L'XwimT^mm. ^mm^^n^ 



3 ) 10-275897 

4 

mm^ 4 (ommmcDmtE^mmi^^ ^ y ^ <D ±mnm 
±\zMJt^-r^^^\zmmmmmmm(Dm i(dz2>^^ h 

■r§^53^fcmilSB^^i^fflcD^2 C03 >^i7 h4^-;t.^ 
>3'^7 hy^^cDXi^® iiOTBl^i^^l- ^^®S2^^A 

HtfB^^-^- A>3^n ^ hy^^^^ila6i?^^?^j^fi£-r§x 
3 h;J^-Jl.^^Pt--5X^<h, itffS^2$fea^Ji 

i3<±:rxmiiH=] >3'/7 h^^-)ip^m^zMm!^±m^m^m 

^ ffl V ^ ft a a It ffl O ^ m ^ ^ ^ A 5> ^ *5 J: ^ 1^ ^ 
mm (DM I S h^>i^X:$^^^«;t^cMi^CDpC^Uir;L' 

^z^m^zmm^ nrcmm:^<D ^ ^ y 1^ y u - hm^. 
30 ^n^'ni^— 5^j(Dtuia^ ^ 'j-fe;KOM 1 s h^>>^x^ 
(D-i^m^z^m\zmm^nrzmm:^(D}^y hmt^m^ 

m^nr<i^i^\z^n^nu i s h ^ >i^7.^ ^m^-r^ 
2 m(D \^ u-i > ' y-xm^^1^^^THU 

m<D \^ > ' ' y-x^^^^^i Lxm^A^ 

> * ^ A-^.!!/ • y-X^^fC:fctt^#M I S H ^ > vX 

r^:^\^izm^r^j:mt. 

> • • y-xM^tc^stt^^iso K u^ >m^ 
ten h-r^^tiS::*:£D t'^y h^^itrfB^ 1 (Dmrnm 

50 izmm^-r^yji^izmf^-r^trnmizmm k u<> • ^ 



5 

iB§^fT;^ci::^f^tc?^^f^-r^ <h i =fetc, mftSir jur K 

tu f B ^ 4 0) ^ ^ ^ CD mf f H ?^ it ^ ^ ^ / 1 37 (7) X ^ ^ @ 

tulBM I S N ^ >i^x^ ^^0¥^^^^±t;:?^^$n 
fc^ 1 Olfe^^t , 

m ^ M ^ ffl V ^ m M r^m iife M ^ ct r>' X ^fi$ m ^ ^ ^ r ^ 
4^ ^ /I V 5^ cox^m® i (7) r«i ^j^j^-r ^ m^SE^ <h ^ ^ 

M I S h ^ >i^X:$^ 

i^fSM I s h ^>>^xi5^^^tr¥^^^s^sxtr?^^$n 
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■^<D-:^co^^fc^i^$n, tffiB^ 1 c7)ife^^X(cf^ 
m^'dv h^^^t;^ai^S^X(::j^^$nfcm2 (7)^ 

^^n, tifia H K • y-x^^cD-5 -^cDftH^^cD 
Wimzl^^m^ii^:2y ^ ^ h L;t ^ -^^ a" i^^^ =f > 5^ ^ h :/ 

iuia^2 (7)^;it^c7)xe^ij{cfl^^$n, t^^^. 
=^ ^ A ^ c7) x^^@ CD r«i ^ ^-r ^ m@ se;^ t ^ ^ 

M I S h ^ >->'X^ <h, 

20 ifriaM I s h >i^x^ ^^ti^^g^s^xtcj^^rg^n 
1 (Dmmmh. 

^ ^ V^'y ^^iW^-ZmtZ YV^ • y-XM:^cO 

^ t»o-:^rc7)^^tc^i^^n, iufs^ i c^ifeiife^xtcff^ 

m%^\iv h^^^tf¥^#:^1SXtc?^^$n;t^ 2 C7)^ 

30 m^h. 

mu'm2(Dmmm±i\zw^^^ri. yumm. w^n^m 
[if 1 7 ] If 1 3 7!»M 1 6 coi^rn^&i 1 m\z 

50 famc7)#^^^®tC*5l^T. mrfH4^-\'/V>5'3>^^ h 



7 

im^m 1 8 } m^^m i 3 73>m i ? <Di^rtif)^ i 
im^m 1 9 ] m^m i 3 jbm i s coi^rn^^^ i Jitc 

[ii^Jl 2 0 ] if ^Jl 1 3 71;M 1 9 (Dl^-Ttlf)^ 1 tc 

im^m2 I ] if 1 3 Vim 2 0 coi^-rn;^^ i iitc 

2fgcDHi^-r>-5"^^;u- y-x^^Tii^^ti-e' 
ntiTiBM I s h ^>i^;^^ ^mf^i^uf}^^mm^^mi^m 

^ n^'ntn ^ ^ ® ^ n T-fe r u 

im^m 2 2 ] t^i^m i 3 73;^ 2 0 <D\.^-rnf}^ 1 
iB^cD^^^i^Mn, tti^nmmr^^mmm^z^mmi^ 

^^mm(DM I s h^>i^x^^m^rzm^<D?^^^j't 
-^n-e'niM— fTcoMia^ ^ u -trjKT^M I s K 5 > 

tn^nm—^^KDmm^'^ ^j±)icdu i s h ^ >>^ 

[if^Ji2 3 ] 1 3 7!;M 2 2 CDl^-Tn;:?^ 1 JltC 

im^m 2 4 ] i 4 t^m 2 3 oi^rn^ 1 iitc 

[if5^^2 5.] ^mi^m^<Dmm^iz?i^m!^^WLm^ 
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b, HffiBM I s h^>i^7.^co—i^mm^\zTi^%f}^zi 
s h ^ >i^x^ (Dmi^mm^\zTt^^y)^z} h-t^ 

10 

z(Dm. mm^mi^mm±izT^mm. ^mmi^^^m^ 

wim^mmi^^ ^ /^i^ ^ ^^ts^mi^mm±\zm2 a^m 
mmm 2 (Dmmm^zmn^^zzi >^ >^ ht-^-)v^mn 

ny^^WMU^^xsMv hmzi>^^ v-f^ 

^ 3 cD^^^±i5 j:tKt'T>j^-;n^^tc fc: h^m^m 
o)mmun^mmi.xA:^-->^L. mt^mscomm 

30 t-r^^mi^mm<Dmytyjmo 

[if^^2 6] ^n^'nnmmmmm\z^mni^'^m 

mmcDM I s hy>zy*:^9^mpirzm^(D;<^^j±:)u 

^n^'nn — fT CD Iff IB ;< ^ U ir;K^M I S h^>v 

iz^miz^m-^tirzm^^<D^^ /^y^ -fu- hm^. 
^n-e'ni^—^ijcomifB^^^ Uir;i/OM I s h^y-jx^ 
(D-'i^miz^mizmm'^tircm^:^<D}dy hmt^^t 
40 ^^mm^^^'e^j ^mm-r^:^mx$>':>x. 

^^nf<i,yj\^^z^n^*nu i s h ^ > vx^^^^-r-s 
2m<D\^u^ > ' ^^:^)\^ ' 'j-xmm^^^^x h w 
>^^^^wbrj::?^t^ii^t^tc?^firgb, z(Dm. 

> ' ' y-x^^tc*3tta#M I s h ^ >>^7. 

50 ^^D^•^;^J^^J^_h^cy- h^^^^^rr Lxis^^nAc 



9 

ii ;i/ f:i *D ^ 5^111 ^^4^ ^ /v> ^ T^^t ^ n e T^m^ 
■tr JU^ ^iH ^ ■\' /I V c7) ±^m@ 1 4^ -v /v> ^ 33 

zf^^^zmm-^n^^i^y hmmmm(Dzi h/^^- 

c(Dm. m$^^m^m^±izms(Dmmm^m^'t^jL 
mt. 

Bifist: -y h^mmm<Dzi > 9 ^ h n ^ - > \zzi > ^ ^ v 

s h^>v7.^\z^m\km'^ti^m^^(o\iy vu^m 
t^mz(Dmmm±,x-u\.^\z^^nt^^}^. e.-::?, mt^m 
^i^(Du- \^mzmu^'t ^:^\P\\z^^'r 

M I S h >>^X^ t . 

HrrfBM I S h ^ >i^X^^^t;^^#:S^±tw?^^$tl 

1 (r)mmmt.. 

mit^mi(D^(^mm\^\zm^'^^^^^n. mrsSKu-r> 

• V-7sm,WL<Do'^<Dm:^(Dm.mzT^Uf3^::^>^ 
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± Di <h o r^i ^ -r § ^ ^ / v> ^ m ^ IE ^ i . 

^&^tc^n^n;^c3 9 h UTMIB t: ^y h 

^=1 ^ V':f^^<n±.^m\z^m.^t\f^^v > 

HijfBm 3 (Dii^mm\zm^m\zWiU-^nf:^\iy it-- )v\zm 

i6iA^nTm)fBt''y h ^ =f > ^ ^ h ^ t^i^lB^ 

20 vuii^^mt^z.h^^mLt^^m^mm.. 

\mi^m2 8] i«^iS2 7 fB^c04^^f^^Mtc*5l.^ 

mo:>^^ n'^9 v^^nvyyVT.^ t.^m-^^^ 

fttc, mffB^^@B^^iitri5tt^^r«1^aiifclStt7^c^ 
P^^iSa6^;ta6tcAU AICu. AlCuSi. C 

c <h ^ 4^ ^ ¥ ^ ^ ^ g CO ^ 3^ :^ ^ „ 
[if 3 0 ] ^^f$:S^^±tc?l^^$ti;tx-r ^y 

40 t^flBH 1 Oj^iifejiF^fCiii6i^^J^fiS$n. ifrlBX-r^y^ 
ffl h ^ >>^X ^{Ijgj^^nfc^ 10t'^yh^=i>3'^7h 

JS4?:)^<i:'5tCAl, AlCu, AlCuSi. CuCO/i> 



1 1 

im^^ 3 1 ] it^Jl 3 0 fSigco¥^^^^®t::^ii 

Bti f B ± m ^ ± t c c n * c $ ti ± m ^ ^ 0 tti b SB 

[ii^ii3 2] lt^]S3 1 IBi^CO^^^^gtC^SV^ 
T, 

ml f H -t ^ ^ @ It 0 th L SB ^ CD ± t C jl 6^ * c ^ $ n ^ W 
:^^%m. T i NJi. Ti^fi. >^A'>3^^fCJ:oTJ^ 

^•^ntz^z, hL^m^hL-t ^^n^mm. 
[ii^^3 3] is^^ 3 0 73»M3 2 ov^m^^^ 1 mz 

fftB t*'V h^fi. Al. AlCu, AlCuSi, Cu 

[^^31 3 4 ] If ^^Ji 3 0 7^^ 3 3 (D^^^-ftliP 1 m\Z 
7)^ A 1 , A 1 C u S i . A 1 C u , W;< ^;U. T i N 

[H^^Ji 3 5 ] ii^li 3 0 J!;M 3 4 CDl^ftl:^^ 1 11 tC 

±^m^ix 0 bgB^i[Bi-gB^©T?^fi£$nfc^ i ^ 

[if^3i3 6] li:^^3 5 fB^(D^^^^gtc*5l^ 
idsB^ 1 /liB^tS. ^>;^ci:< itjHiIfBlll C7)t:*y 

ism 3 O^^^P^fcili6i^.^?^^$tl, BiffB^ 1 (Z> t*'> 

HiIIBII3cDt'^;/ hr^n>^/7 sy^^ti, HiIfB^3C0$fe 
J;^fc, Al. AlCu, AlCuSi, CucOii>;^< 

[It5^^3 8] if^Ji3 7 fHi^cO^^^^^diSl^ 
mllBM 2 cD^a^^HtflB^ 3 (D^^^OFaltc. tlrfBHiIIB 

m 2 <Dmmm\zmWsmzr^f^^nf^zi 
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:fM.THirfB±^M^tC^j|^$tlfc±g|5^11^0 m bSB^ 
mrHa±^^M^0mbiH^<tf5l-iB^^T?^fi£$tl 

mm. 

[it^ii3 9] cornel FBlfCii>;^< i:^> 2SJ^J^±a) 

fHaB^ 1 (Dnm±-\zm%zmm.^m^'m^-^ 

mflB^m^li-btC^ 2 cD^^^j^fi^-r^^ 2 mHJ^fi^X 

mflBH 1 m^J^^X=g(hi5l^^^?^^r£XM<hcofp1. 
^^^?^J5KX^<i:ll 2^^?^^X^i:C^FBl, ^2^11?^^^ 
X5gcO^COV^m;^^-C 0 . 5 X 1 3 3. 3 2 2 PaJl^± 
500X133. 322Pa lUTcoMJETT#?U^^ 1 
20 0 'C/^f^;^_h(^mf^^a31^fT?^cC^X^ t ^:i:^i-r ^ (h 

[is^Ji4 0 } li^ii 3 9 izm<^^^m^^mm<DW^-n 

iifIBi^mTa).%f^$!l31^. 0. 5X13 3. 322Pa 
1^X500X133. 322Pa J^T <D ^ ^ ^^-JET ^ ^ 

[if^ii4 1 ] if^Jl 3 9 Sfcfi4 OIB^O^^^^ 
^(D®^^;^?ifc^i^T. mitBIIIii^^;)^'^^m^^Tfe 

30 oT, HUfa=t^-\'/t>'^H. F R AM(D>t ^ U irJUCD^?^ 

[ii^ii4 2 ] iS^ri 3 9 ^Ac(^4 0 fEifeo^^^^ 
^T^oT. mlfB + ^/1f>^ti, D R AMC7);<^ U -feJl^ 

[ 0 0 0 1 ] 

40 [^H^C0M-r^e^^5^if] 2t:^0^ti. If ^fBltffl:^^' A 

^ (nmm.mz'^^m.wi.mm^m^^fz.:^^^} ±)i<Dru 
^tirc^^mi^mm\zmo . ^^z^^/^zy^^Bm\z^m 

m^^^^'J (FRAM) IZ^n^-fDi^h^yz^T.^ ' ± 

^mm^mizmmmmmmi^^ml^rzy-(i~^ y^m^^e 

50 X^^'J (DRAM) tC^Stj-^ U -feJUcDfl^^^^ri i 



13 

[ 0 0 0 2 ] 

^Wr^ F R AM7)^*ae^mi6Tl.^^c 

[ 0 0 0 3] w^mi^mit. m^f)mi}n^ ntzm ^z-b 

^h. ±.mn.^t\t^i(^yj\^(D\^^iz$>^nmi^±.(D^ 
$ (Dm^f)mm^nrz^\z^m(D\^^f)^^wt^^^^ 

[ 0 0 0 4 ] ^(Z)i^m^cD^^(Df^^7:?^'^^-r^^^i# 

[ 0 0 0 5 ] CCDF R AU'\z)U]t. DRAM't)l(D^^ 

niy^ ^^mmi^^^ /^i^i^ itzm^m?Lrzm^^zt^-:>r 
i^mm^^yi^m\zi.r^^^o ±)\^{zmf)^rix\.^^$E 

[ 0 0 0 6 ] FRAMti. :k^m^'e^J (DRmX'i^^D 
R AMchit^^-Sch. ^m^^X^^fzisblZy'-i^^m 

tc ^jyuy ^mi^^^^mx^-z^x^i^mmcommmti^^ 
^wx$>^ ti^^o^m^^-^. ^fz. m(D^m^\i^^ 
ox^^y^ yi^zL;<^^j ^itm-r^t. 'j'-^mmA. 

m/^^y^r y'f:f)^iii>mus RAM tit^Lxh. mmm 

[ 0 0 0 7 ] ±t^<Djzof^^m^t^'::>F RAUlt. IS^ 
CODRAM. yyyiy^:A^^J. SRAMiK^g^^ 

A. aiyy ^mm.y'/'^^ x--^(Dmmm. "to^mni-^^^ 

±^l^o ^fz. FRAMtS, /^yy'^J-UT.X^^mWji^ 
7)^* nJtlT^^coT, 4%t^mti- H (R F - I D : Radio 
Frequency-Identification Data ) ^<DWkTMf)^tta^^'D 
-^^^c fj:^. F R AMO^^ U -irJUcO^l^tti, DRA 

Mtmc^o\zmmt.LX(Dm^^m:^wmt^wm^ 
m^z:id\^^x'^mm.i^mxf^<^mmi^m^m\^-^^mi^ 

MO S F E TCDy- h^^^f-^l^T V U 3 >^>ft: 

m^^mmi^mizm^mpL^mmt<D 2mm^z±w\^n 
m^\ts \ ^m^z^^mf^x^^m^t^^mmi^m 
f)^^^Ltdii^rztbizmmi^^z±i. < . m^^x\'imm^^ 

ntlt)nxi^^<D^X$>^ Z. t^^f^ . ii^tiFRAMi 
[0008] ^fz. FRAM-trJUtCJi. Ig|22(C^-rj: 
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J: O^^^^n^ 1 h ^ > vX^ • 1 ^^/1'>^ (IT 
XlCt^-T) m<Dh(Dt. ^ 2 4 tC^-r J: ^ fC, 2-3 

^n^2 h^>i^7.^ ■ 2^^AS>^ (2T/2Ci:BS 

[ 0 0 0 9] iryicmmi^. DRAUhmm<D^m 
mitf}^'^mti^^omm^m^f}^. ^^^^ u-tr^uco^^iim 

[0010] 2T/^2C^itti> 1 TX 1 Cl^it<7) 2 

<tti^(Dx. ^mo i^^um'Fmm^^[^±^'tt^ z. 
[0 0 11] i^-rno^i^(c*5i^Tfe. Tmmmm:±.\z 
m(Dmitmzm\'^rzzi h^^-^u^^lta i ^;^c 

20 [0012] <hc:^-e, ttflB LTtck -3 F R A M ;l/ 

i\:(D^pt^\mm':fu'{Ly.(Dmmi)^^Z^^tt^-:>x\^^^. ^ 
fz. m.^(DF RAu^n-^ 7.^m(D^n^ T.hm.m.'t^ 
m-^'pm^mit \z^'^ X t:r^^ s^mmutkm\t,^rzm^L 
1.x ^^t^^^^ux . 

[0 0 13] F RAM^n^ 7.^mmi^rz^m^mmm 
m% {^\zy^mmmm.) \z-x^m\^^ct.\zi^^. ^w<d 

30 LSix^Tti, 7^mi)^m,X't^~fu'^:^i)^JhhjEX^ 

0, F RAU(r)mim±.±'Bti.mmtt^^. 
[0014] iKmiimx-t^j:m(D~'mh br. ^mm 

bTti. cv Dm^z^^v^m^]h^i)^^\zm^^^n^ 
i)^. z,(Dy^^m^^^tsjmx\tiKmmi)^^<^^-t^o:> 
X. ^mm.^\z±^f^^ ^-v^^^^^. 

[00 15] ^T, ±.t^(Dmm\zr:>^^xm.^m\zum\z 

40 [0 0 1 6] ?^iim^>^'J-fe;Ko^it<t LT. 

(1) \iy hU(DTm\zmmm^^\ /^i^^^^m.\^rz 

fflCDM O S h ^ > ^) (0±/itC§^|^m^^^/^ v-:^ 
^SB^b. ^oT^fP^^t/^X h ^ >>?X^ <h^4^ U V 

50 [0018] mrlS^^lim^^^ Av-^ ^fl^fifeT^^. 
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[0 0 19] ccT, ^mmi^mnti.xp zr 
>i?v;u3>^^) ^mm-^^m^. mitf)^T-^^f^m 

^t^ii^n 6 0 or-? 0 orT^^o 

[ 0 0 2 0 ] S/c. ?M"^m^t>ff4<h bTS BT (X hn 

ilStt'-s 0 0 t:cDji?taT^^o 
[ 0 0 2 1 ] LtSi^u. ilBbAcct ^/cciisrao^^rzi- 
[ 0 0 2 2 ] --n. tfrtat: h^5fef^o^iec^?ii?im^ 

m\z\iv vu^w^^x.. vm(D^m\z^mn.^^\ 
[ 0 0 2 3 ] z,cDm. ^mmi^^r^iy^cDT^mm 

(^j ^ P t ) <h Z'? X h ^ > >^ X t & 4^ U S> U 3 > 7" 
[ 0 0 2 4 ] cntC^bT, v^^<7)±^ 

mmmx^m\zmmr ^ ±^mmmmmm^mm^ nx 
mm^cDm^izmmt ^ c h^z^ 0 mmmm^^m-r ^ 

[ 0 0 2 5 ] ±|H t'«y h^^f^D • ±^^^|gl^^^ag^ 

^mi^^zmm-r^fzibcDmmm.mmm^m^'r^rctb 
\z. ^v/^i^^'ummiz±.%mmt<D:3>^ ^ hm^<k 
zj^/^x h ^ > X ^ (D^i^m L<D Z2 > ^ ^ h^^mn 

mmm^mmvrzm\zn^-zi>^r^. 
CO 0 2 6 ] -biEt''^ h^^fef^o • ±mmmmmmm^ 
mm-r^m^\z\t. mt^Lrz<ko\z^mm^^^^ /^zy^ 

>/u =1 >':/'ycfxmm'r^m^\zT^mmy)^^^o s>u 3 

[ 0 0 2 7 ] ^i^lbtcf^^^ TX^^ htt-^X^^- 
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s ^ >i^:^^ t^mt^izmm'r^rzisb(Dmmmm^m^ 

[ 0 0 2 8 ] ^fz. ?^^m^*^*^<t LTP Z T^B S T 

^m^^tzm^. ^mmwmfm^mm\z:}3{-f:bmmmmm 
^(D^^zn^m^^ o)cvD iit^m^^-B:) xmxom 
7€^mm^f)^mmtti.D . ^mmmimf)^m7tK}t^iz^ 

[ 0 0 2 9 ] -D^D. ±^mmt/^X h^>i^7.^ 

mf^'r^rzisb<Dmmmm^^^m^'r^^\z. dram 

10 xm^^^tixi^^^or^:<^ )vcvDmm^m\^^rz^\^^ 

Mjc^mmn. (7K^5^0D:^X) ^X<DW (^>yx5=- 

>) ^m^z^^wzf^^<Dmi^d5h^^'i'f:f^ot.'r^t. 

[ 0 0 3 0 ] cn^zMLx. ±g^mil(i:/1X h ^ >'>*X 

^ t^m^-t^fzibcDmmmmM^^m^'r^^^z. u 

0 (Metal Organic ) C V D ^ffl l^T y ggi^^co^ 

[ 0 0 3 1 ] ^ ^iz. mB^^mmm^ntLxF z 

bT P t . I r . I r m^t^ (IrO^),Ru,Ru 

mit^ (RuO: ) , Lsco, sRof^^<Dm^m^ 

[ 0 0 3 2 ] Lfj^L. ZLn^CDmm^. RIE (;Kjt£;l4 
TO. 5//m^^C7)i^-y5^D > W^;UT0,ffflilDX-r ^ 

30 z t\tf)^uomL < . it^tc p t ti^^tciib < , 

n ?i il € ^ ^ -^^ /I V 37 CD _h gi5 m ® CD m ^ ^ b a ^ ^ ^ -e 

[ 0 0 3 3 ] ^^'j cDmfi^(^^>^ra]±bTi^§ 

KUr^xhmm^wm-r^mm^^^^^ 
iy^<Dm.m.mm\tm 3 o f f i^±^z^rzt<i\fti}(its:^u 
^(Drzisbiz\t. ^^nzy^(D^mmm^±€ K-t^ 

{^itt.mm\:i)mm'^tix^rz. lt^^^l-. !¥^;5^^c7)s 

1 o, ^(Dmmwm:X\t. ^(D^L^ittmmitiim^^z 

^ ^^mf)^*^^m\zf^'DX ^Tz. 

[0034] iiZ.^X. mrlELfcJc^T^CFR AMtCM^ 

n^o tLx\.^^mm/^mm^/mm<D7.^ V ^mm 
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mm^^p4ti.x\t. mmi^r^^o (c p t , i r , r 

u, I r Oi . RuOi , LSCO, S ROU^<Dm^ 

[ 0 0 3 5 ] F R AMir^U^A-Zl v^f^^if 
tS> t(rfS J: e» fcPZT (Pb (Zr. Ti) 
O,), SBTCSrBir Tai O, ). BIT(B 

Ti, 0,2) m(D^n^xti-f hmm^^tsmitm 

UTtiBST ( (Ba, Sr) TiO, ) m-f)^mi^^^n 

[ 0 0 3 6 ] cnib(D^mmi^^^i^\tmmmmmmi^ 

>, CVD (Chemical Vapor Deposition ) , MOD 
(Me t a 1 1 o-Organ i c Decomposition ) ^ V^uy Jl/ 

(Sol-gel ) mr^E<Dx\f:>^— h . ^^\z\^. m^k(D 

^-ar^LSMCD (liquid Source Misted Chemical De 
position) t^f^Ef)^^^nx\^^ . 

[ 0 0 3 7 ] mw^^^mLvxmmmz 

[ 0 0 3 8 ] 7.nv ^^v — ^y^v — i^ ^> 

\=xu^^mx^^(Dx. i^T.^'^if^m^xzWL'o^^^nx 

xcot)^cb^^^;)^^i;. 'mm^(jy^\^mmiim^x^ 

[0 0 3 9] ^^fC. v'-^^z^ B >mk(Dm.i}^i^\t,A r 
m<D:^ny ^ i5Xi)m^^n^. Z.H\t. 

mii^nxm:^\zxm'^^^<Dx^-:^x. mwioyxot^m 

^'^nxm^\zr\'^'^^n^^^^. mmum(Dm\^7=^ 

^wli^xux utLtzu^^i)^ . m\zm^Bit(omMmf)m^ 
n^t.. nmi7.m^^(Dm.^'^w^\zmr^n^tix\^ 

[0 0 4 0 ] ^Ac. ^(Dm^^miimmmx^^t. 
'^^mcD^r^i^'r. ^[f^x^^^u^mii^^c^. cv 

^^m\zm.'^m^mm.^\znmi7.(D%fzib 
[ 0 0 4 1 ] ccoj: e>/^^R^{i. ^mz^x^m^^^xy - 

-;US!i^f-^ r^m.(DmWn\\:.'^'^^m,\\L^'<iUoV^\z^<r> 
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(Dmif^w^^x'^f^^^t.^^^of^mi)'^^^. 
[ 0 0 4 2 ] m^\z. m^m.t'^{^\^^'^mn,^mx\%. ^ 
mmf}^iS:TLxmi^^->^>:^^tnui^\if}^ 0 f)^. i^m 
mrnxmrnx^r. ^rz. mmit'r^m'^^zmmLB< 
$^tc. mxmx<Dmmm.x^^^itf)^:k^ <ti. 
^mm!^.h^c^. mm(Dm^x. mmmiz^^mf}^^ 
10 cx^mi^it-r^ mmtrif)^m<UKi . mi^m^f)^m 

[ 0 0 4 3 ] 

mmx^y^fz. 

[ 0 0 4 4] :$imm\t±$^<Dmm.^^m^'t^<u^n 
zs^niz^ 0 mm^rirz^m^mm^m^-r^ct^^ 

[ 0 0 4 5 ] ^fz. :^^m<Dm<D^^{t. (}>f^<^^2 

s^fc, ±)i^zmm^ti^\iy hm^^mmmxmf^-t 
^ c tf)^-^m^zr^D . mMmit:}5^zj^m<Dy'/^^ :^ t<D 
j^m^^^^\zysi^^mi^^m<Dmmyj^^^zs^n{zj: 
omm^tirz^^m^mm^m^t^o 

[ 0 0 4 6 ] ^^(C. 2^^0jcoft!ic7)g6tjti, (}^U<t^ 

-r^m^z. ^mmmm^iZ{S^^mu\^y o>mii^}i^^^^m 
mi^^ ^ /-^i^^ ^zy ^-i^^-^^t^i^xnv c t^'^m 
t-^^^m^mm(Dmm^^^j^zj^'tn\z^ omm^n 
fz^mi^^m^mm-r^. ■ 

[ 0 0 4 7 ] ^fz. :$i^BM(Dm<DE^\t. 1t^I2tiffl4^ 

v/^zy^cDmmm^z^mmi^^mi^^rz FRAM-{r;u^s 
i^\t^mmmmmi^^.m\^^rzDR Au^ju^mmr^m. 
iz. mmxmm\±y)m^^^mmi^m^^mmmmmi^m 

40 [ 0 0 4 8 ] 

mm^m^'r^rzisb(D^m] m 1 (D^nnizm^^mi^ 
^m<Dm^yjm:i. ^m^mwL<Dmim^^z^^mw:mm 
K u-r • y-x^^^^-rsM 1 s h 

>i^x^(D-tQmmi^\zyt^^f)^z2 y^^h-r^^^^/^ 
zy^uy^^ hy^y^miibjh^m^-r^jimt. z.<d 
mi^^nw^^Wi±,\zyum,m. ^mn^w^^n^m^ 
50 fzm.m^mmim^^xsk.^mm^M'^^'^mn.^^^ n 
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[ 0 0 4 9] m2 <D^BM{z^.^^mi^^^m(Dmmyjm 
< >mn • y-x^^^^-r^M i s h ^ >>^;^3^^j^ 
itiieM I s v^yv7.^(D—^m 

1 C7)^^^±t;i^ 2 (^^a^^f^eet-axe HiffSII 

-;u^^nb, irfieM I s h ^ >>-*x:$'coft^i^{Bij^i^fc 

^ ^ t" ^ m ^ ^ ^ /I ^ ^ I ^ <h , 

[ 0 0 5 0 ] ^ 3 C>^H^tC^S¥^^^®<7)Mit:^?i 

• y-x^^^^-r^M I s h^>>?x5'^?^ 

^^?^^r£-r^xe^. itflB^ 1 co^^^tcj^^e^fcn > 
^ ^ V^^-)\^^^U\.. mrfSM I S h^>vX^(D — ^ 

H^^T^^^^^^^/^v^^J^fiK-r^X^i, HuHE 

i^lE^^^ti^^^SISXtcm 3 o^gt^^j^^-r^x 
[ 0 0 5 1 ] m4 (D^BMizw^^^^mi^mm^^. ^^^i^m 
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>mi^ ' y-xM^^wr^M i s h^>>?x3'<h. tt 
lEM I s h ^ >iyx^ ^^ts^mi$^M^±i,zm^^tirz 

[ 0 0 5 2 ] m^(omn\zm^^mi^mm.\t. ^m^m 
WL(D^mmzWr^^nt^^n^m.Wimi^f)^^t^^ h iz-f 

• y-x^^^^-r I s h ^ > mf 

SEM I S h ^>vX:$^^^tf¥^^S^±(CJ^J5£$nfc: 
H 1 coJ^a^i:, IdfE^ 1 cD^i^^|^frSi^>iZ^^?^fi£^ 

n^ct'-y hy^^^^LxitriE H i/-r >M 

. y-x^^(D3^o-:;^(^M^t::^i^^n. HfjIEM 

^•^'^mi^mwL±.\zw^^-^ntim2(Dm.mm:t.. mtzm 
20 2 (Dmmmp^^^zsw, i co^^^i^tciij^iz.^?^^^ 
ti, MfE H l^-Y • y-xM^coe> ■e.cDftli::^©^^ 

^CDX^ IE?il?im#:4^ A- -> 37 cDX^^@ CO 
[ 0 0 5 3 ] ^ 6 co^H^tCf^^^^^^Mfi. ^^^^^^ 

30 WL(D^m^\zm^^nr;i^^^mw:WLmm.i)^^t^^ k u-r 

• y-x^^^^f I s h^>vx^<i:, m 
lEM I s h ^ yiy:A^^^ts'=^mwmw.±.\zm^^ritz 
mi (Dmmmt. mt^mi(Dmmm:P^\zm^'^L^m^'^ 

<h, mt^rnKDmrnmn^zm^^h^w^^-^n. mfisKu 

-r>^^- y-XM^(Oo-e>coft&;^(0^^tcT)^^;:^^*n 

U}i\zw^^^ntzm2<Dmmim:L. mmm2(Dmmm±. 
izw^i^^ti. mmm2(Dmmm\zm^m\zmu^nrzzi 

mr^^^r /"^i^^mmmWit.. mt^w.2<Dmmm±,\zw^ 
fi^^n, mt^'m2<Dmmm\zm^m\zmui^nrc.z2>d^ 



( 

21 

mmm^zmm^ti^t t^izmmm s (Dmmm±^zm^ 
[ 0 0 5 4 ] <D^BM\zi^.^^^mi^mm<Dmm^m 

m(Dmm\zmvx. mm^^/^iy^<Dmm^iz. mt^^ 
m^mmmiz:^i^^mmmmm^zmnrzma^^misb^ 

fzisb \ZA \ . AlCu, AlCuSi. C u<D'PU< 

[ 0 0 5 5 ] ms (D^BM^zi^^^mi^mmit. ^^mi^m 

y^m h ^ > X 1^ f}mf^^ nrz^m^mu±^m^^ . 

\H\zm^j2^^m^-^n. mm:^^ y^mh^>z^x^iz 
m^-^ntzmi (D\zy hmz}>^^ h^^^t. mm^ 

1 (Dmmmo:>mm±\zm\zmf^^tirz^mmi^^y /^iy 

f)^^iBit^tirzm2(Dmmmt,. mmm2(D^^&mm^zm 
i^mizm^-^rLrz\iy7ts-)v^^misb^^oizA \ . a 

ICu. AlCuSi, C U(DPU< th-"D<DMn-f}^ 

i<D\zy hmziy^^ ^\zmm^tirz}zy hmt 

[ 0 0 5 6 ] m9 (Dmmiz%^^mi^mm(Dmm:^m 

-i^commm\z{ptsi< 2mwi±<D±m7cm^'^ 
m-r^m^m^t^mf}^ b u^mmi^m^mi^^rz=¥^ n y 
^^m^L. mM^^^ /^y^^ ±^z^ ib\zmm^mitmt 

m^^jimt. mmmi <Dmm±\zmmmmi^m^mf^'r 
^mmi^mmf^xmt. wimmmi^m±\zm2(Dmm^ 
m^-r^^2mmm^xmt. mmmmmm^xm^ 
mm^mmf^i:mt<Dm. mmP^mmf^xmtm2MW, 
m^xmtom. ^2mmm^xm<Dm<D\^^'rnf}^x 

0. 5X133. 322Pa-li^±500xl33. 32 

2 p a uT(Dm&rx^umm i ox:yi^)iK±<DMm^ 

[ 0 0 5 7 ] 

imm<Dmm(omm] s^t. mm^mmvx^^mo^m 
[ 0 0 5 8 ] ^-r. czx. :^^m^mmL^ot't^ 

^mi^^^mcD — miz^.^ F R am tc-::?i^T^#tcl5£0^ u 
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[0059] 1^22(1, Ih ^>i^7s^ • 1 /^^^ 

m(7)^mmi^^=e^j ±)i(Dmmm^^7nLx^^^o m2 

(DUO S >-JXi^ . WL fi±faMO S h ^ > 
(DY- h^Zt^m-^nXl^^y- Y'^. BLti±f2MOS, 

h ^ >>^x9o-t^\zmm^nx^^^\zy hm. PL\t 

10 [ 0 0 6 0 ] m2 3\t. m?iift\zy humoMvm^(D 
^(D^mmm^^hxi^^. 

[ 0 0 6 1 ] E! 2 3 tC:fcl^T, M C It^tl^timmmm 

m^iz^mmi^^m^^rzmmmm.m(D^^mmi^^^ /"iiy 
x^) Qtfjmm^zmm'^tixr^^mit^jvx^o. z 

9 0 ^mf^L^Xl^^. 

[ 0 0 6 2 ] W L i ( i = 1 , 2 . 3 - ) , -fe ;U T U 

20 < 9 0 \zi5\-f^m—n<DmiiL±:)i<D VyyvT.^ q<d¥ 
-v\z^m\z^m^nfz^m.^<Dy-Yux^^. 

[0063] PLi (i = l. 2, 3 \X. ^)\^T V 

-r 9 0 ^f<7)^^4^rJ^co^■v/^°i/^C(Dy^' 
- h \z^mz^m^tvfzm'^i^(D^v- vux^^. 

[0064] BLi (i = l, 2 . 3, 4-) -feJU 

-mzw^\z^m.'^t\tzy±y vux^^. 

[ 0 0 6 5 ] ^7- H?^jl#^lHlgS 8 1 (i, THUXm^tC 

m'5^^^xmtzw.WL^(oi — H^wL i (Do'^<D-'^-^m 
[ 0 0 6 6 ] n'y^^v-vum^m^^ 2\t. m 

tar H UXfi^(zS::^l^TMfB^^:$:coyu - h^P L 
i — ^^iltRb, CO^y hi^P L i CD^EE 

[ 0 0 6 7 ] —-n. m 2co>^'J-tr;U^2jlffll^Ac2 
l-^>v^X^- 2^-\'/t>'5'^CD?i^m^^;<^'J-fe;U 
\X. 0 2 4 V^tiil 2 5 tC^TJ: ^tC. ||l(Dh^> 
i^'Xr^'Q 1 *3ctD^^2 h^>v^X:^Q 2 i:, buIB^ 1 
C0h^>-:^X^Q1 ^<:ktX^ 2COh^>vX^Q2tC^ 

40 n^ri%)^>^\^xm.n\z^m,-^iatz'm \ c \ 

^^nm2<D^^ ny 9 C 2 t.i)^^U^^ 
[ 0 0 6 8 ] ^1>T, mJia^ 1 CD h ^ >i^X:$^Q 1 *5ct: 
2 O h ^ > vX^Q 2 (D#-5^ (HU-rV) tC^^S: 
brm 1 Of^y K^B L 1 43 J; 1X^2 cDh'^> h^/B L 

t^j^^nr^o. Htraa^ 1 o^-^/^>-^ c 1 *5 j;^:^ 2 

(D4^^/V>:$^C2(7)#yi/-hfC^ii(cyu-H^PL 
[ 0 0 6 9 ] ^^^"7- H^WL*3j;t/y h^P Lt^ 
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[ 0 0 7 0 ] ^fc. ±|E 2:*:cOb'^;/ h^B L 1 . /BL 
C 0 0 7 1 ] ^i^fC, HiflB 2 h^>i^X5' • 2^^m^^ 

[ 0 0 7 2 ] m24 (a) 7bm (c) \tm^^j^^mi^m 

m^^LX^Ki . m25 (a) 7!;M (c) {i^^mbib 
[ 0 0 7 3 ] ^^c. 2 6 tiT'-^<D»^i^.^S!jf^B#^ 

l/-h^PLcomfi^0*J;tfr^ov^5V-^o V ^^it^ 

[ 0 0 7 4 ] (A) ^'-i^ 0)m^^3^^WlilFizmVX\-X. 

wm^mx\t. :fu- hUP h^mmm^Ys^ (ov) 

0 V (C >^ U 5^ ^ " V b T ^ < o 

[ 0 0 7 5 ] ^-r. 1324 (a) iZ^-T J: o \Z 2 :^<D \i 
y hnSL 1 . XBL 1 (Do-^<D-yj (^J^tf^ 2 CD t* 

IC 5 V ^^JtlD bT 2 f@CO S ^ > ^ Q 1 , Q2^;t> 
t^^tcT^i:, 112 CD^^^A'i^^^ C 2 Of^i^rBlfcm{5^ 

t}^^cxm?L\ftm^T\^^(D^m-f)m^-r ^T^^. mio) 

/V>^ C 1 0 5^^H%^b/j:lio 

[00 76] '^\z. m2 4 (b) t::^-r^e>tr, yi/- 

h^P L ^ 5 V{;i^^fCf ^ a:. ^ 1 co^^/1S>r$' C 1 

^\ ^2 A"v^C 2 cD^^-MtiS^b/cCt^o iintc 

^0. 2f®C0:^r /N° v:^' C 1 : C 2^zm9rkLrz^o^ZK 

i^{zm\^^<D^m-f)^^^Lrz^mizys. d . z.<DVim\t^ 
" 1 " sfcti " 0 " (Dm^'^^^m^z^mr^o 

[0077] 'A^z. 1124 (c) tc^TJ;-3f::. :7'U- 
h^P L ^ 0 VfC^^b, "7- H«|WL 0 VI;: br 2 
l@CO N ^ >>-';^^Q 1 , Q 2 7^^tCf 

[ 0 0 7 8 ] (B) -x-^^CD^^ttlbi^f^C^bTti. 
^U^t^^TfS, y U- hi^P L ^ 0 VtC^^b, 2:*:c7) 

t'^^h^BLi, /B L 1 ^^n^'no vfz:/'j ^^- 
v b T 43 < o ^ C T , 2 fl CO ^ -v- /I C 1 . C 2 
^j7Lt^^2 5 (a) tc^-r^ -9 tcSCMliJ^r^^cD^^;:?^ 
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[ 0 0 7 9 ] S-r. 1^125 (b) iZ^-t^O^Z. yu- 
h^P L ^ 5 VtCi^^b. 7- KIIWL tC«?iJx.tf 5 V ^ 
Pn;DDbT2j®C0 h ^>vX^7Q 1 , Q2^^>t^^flf 
^i:, m 2 /V>^ C 2 Ofa^i^rBlfcmii^;^^^ UT 

■e(D5}^^cDf^^7:?^^fe-r -STit^. n 1 (0^^^/^ c 1 CO 
^m(D\^^\t^t^Lr^\^^. c<D2m<D=¥v/'^->^ c 1 . 
c 2f}^'b<Dm^ih bUfifi-tr >XT>ytCcto-fe>xii 

ifi^n. C<D±>X7 >':f(Dmtl\Z^^ 2:^<D\iy 
10 BLl, /B L 1 fl^f£;bT 0 V. svfz^^^n. ± 

f H ir > X r > CD m ( c ^ > T ^ m b 5^ - ^ CD 
" 1 " , "0 ^fijsij-r^o 

[0080] i^c^T, ^25 (c) l::^-rcfc ^ tc, u 

- hUP L ^ 0 V tC^^-r^ m2(D^^/^iy^C2 

a:)mt^r^^\zmitLmf)^^cx^o^m(D\^^f}^K^L. m 
izm^. 

[0 0 8 1] 'Aiz. :^mm^mw.vrz^ o R AM ^z 
mrnvr^mmm^mm^zmm-r^. mijbmmsu. 
20 ^B^<Dmi (Dmm(Dmmjz^.^^mm^;<=^o tji^^m 
m L rc^mm(D^mmi^ ^ ^z-di^x-^dit (Dm 
mic,mm\zi6n^'^)\^rv-i(D—^(D^mn^->(D — 
^sj ^ MBSfi^ ^ b ri^ ^ o 

[ 0 0 8 2 ] 114 T^Mia 7 ti, Buia-tr;i/y K CDMieX 

mm\z^^n^mmmm<D-'U^m.^^\z^Lxi6r^ . m 
^&^{cti, m^^(DA-Am\z'i^os'DGmm.^^U'^ 

; u 4^ V / > 5^ ^ ^ ^ ^ it ^ ^ b T I ^ ^ o 
[ 0 0 8 3 ] s-r. -tr;i'r (D^^^fcDi^Tis^Bjr 
H 7 tc^-r^i^tcisi^Tti. i(fii!ib;^ct;^^0*jco t'^y 

30 h^^f^O • i^^^it^i^^Hia^Jt^T. /^X h ^>>-* 
[ 0 0 8 4] t^^. CCTMl. m^^feiiffiCD 1 flCOMO 

f@cD?ti§m^^ r A' i ;:>^'it ^Jtgj^ ^ n^c^^rg 

40 h'^yS^^BL. U- h ^ ^ P L -e^^f ^ o 

[ 0 0 8 5 ] m7\z^\^^x. \\-xmimm.m (^j^t^p 

^mmz\t.. mi\z^'r^o\zmwLm(Dm=Fm.w. (fgi* 
itmm) Gf)^^n^n'y-\^uy^i.w^^y5^\zm^ 

-r^:^f^ ( t'-y h^B L^^fig^^f^fC^fTT'j::^!^) \z\^\€ 

^mm<Dmitm2timf^'^rix\^^^. 

[ 0 0 8 6 ] CCT, ^^JCD3^^^^ S D GH. 1 ^J^ 
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[ 0 0 8 7 ] ±B^^m^mmsDG\t. •i^^^fi$^e>-^^ 
m^^m^^izm^^nxi^o . ±nE^^^\t±BEm 

1, II20MOS h5>vX^tC^3lC7) K U-r >^^D 10 
tf^-oX^^^o 
[0 0 8 8] JifBMO S h ^ >>?X^(7)^^ ^;l/^^_h 

f^— fTc^^i^fsoMo s h ^>i^x^<Dy— hmm^G 
\tmmm^zmr<£^'^xrf- vm^vL ^iLxiBf^^n. 

[ 0 0 8 9] z.(Dm^. {y-hmmm 

G) tS. ^J;^t^ P H-^ • U U =1 > 4 i^cfct^WS i 

[ 0 0 9 0 ] $6tc:. ±mmmmmme . m^mmmi 
±izmmmmm9 i5j:zs^m^^mitm(Dmr^^mmmi 0 

Lm(Dm^:^^^ttn^tim^'r^:^{^\z\i^y hmsL 
mfjm^^nx^^^^o 

[ 0 0 9 1 ] zcom^^. mmmmmi 0 iz\^. mi^mm 

!^^mmm (\^iy-c>mm) D±^zK^mvxzi>9 ^ h 
:t^-)v^mn'^nx:^o . mnEmmmmmi 0 ±x±m 30 
zi>i5^^ h^^-)\^f}^'^OL-rtirci^mizn^j t;< 

[ 0 0 9 2] T^ci:^. mA-^mi X\t. lf^yh^BLti± 

[ 0 0 9 3 ] $€>fc, mJfH t*'^ h^B LPifCti^®^ 40 

m^^nx^K^\ y:fmmB^i 6 ^^z^-^mitizji^ 
7. ^mmi^mmmi ±mm.mi 9) ;:t^j^fi^^n. 

.^-btc. ^^^/V>5'^^ffl(^lfe)itM2 Oi5i:tX/\'^y 

[ 0 0 9 4 ] z<Dm^. m~-n(Dmwim<D^mm^^^ 
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\^m<J^^^-)5\^^^nU:^^\Z (O^O. t'^vh^BL 

\z^^'t^:^mz') mm.mz'^^^n. ^^r^^zy^yu 

[ 0 0 9 5 ] ^r^. mit'^)i^m<D^mm^^^/'^i^^(D 
±^mmi 9ti, ^j^-r^T^^^i ? mm±^z^mm 
i^^mmmi s ^ffLxmx{^:^r^^\zm^-^nxi^^. 

[ 0 0 9 6 ] ^bT, ^mmi^^^/'^iyi^<D±^mmi 
9^5, *ff£;-r^Mo s h ^ >>^x 37o-ss?fi5cDm 2 

^zmmmmm(Dmmmm2 2 ^iti.xi$^m^nx^^^o 
[ 0 0 9 7 ] mmmm¥m<tm(Dmmmmm 
1 3, ^®¥Je^t:fflco^r«i^^^ 1 0 ^j:zsmr^^mmm 

9miz\t. ^T^^s DGcDra^^^coy-x^i^s ±fc 

^ ^ hTt^-JliH^zmmi^o):/^^ niy^ziy^ ^ 
hT'^^) 1 5 ;?:>^Sfi?:)ii*nTt^^o ^ut. 
v':f^mmi'^\^\z\%. ttftE^^^/^ =2 >^ 57 h 
y 1 5 ±fc^^£;bx=i h^-;U75^*^p$tiT*D 

a^fflt^)^^^2 0 ±:feJ:?J^mffH±^m@ 1 9±tc^^ 
[ 0 0 9 8 ] :^^«jtC*5l^Tti. ^ ^ ^ > 5^ 

^ ^ \^^^nn.mw.U2 2\zr:>\.^x^. mjisti 
h^B L hLmmz^ti^ti^(Dymm\zn^} r )\^ 

Ml 4, 2 1 ^Wr^^i^<h;^=i:o Tl^^o 
[ 0 0 9 9 ] Z<Oh^. '^mx\%. MIB^^/lv^J^n > 

hy^y 1 h^^xsm%zn.mw.m2 2\%^n^n(D 

[0 10 0] ^bT, mIIE^1^IE^2 20T^©fi> i[[ 

3) {Czi>^^hbTt^^» CtlfcJ:0, m^iB^2 2 
(h^^/iv^=i>^^h:/^^i 5(hoa>^^ hStrt 
OfgTch, i^fB^^/V>3'=i>^^ h^^y 1 5±J-^ 

it^Lx zi > ^ ^ hn<—)v^mn-r^m<D-^x^itm'^t> 
^(D-^-i^ xDm^^m^ z t-f)^'^m\zf^^o '^\z. m 
m-tjir (Dmrny^m^z^i^x . m 1 T^mms ^z^l 
fc¥®/i^->*5^ufigi 4 7!;^^ 7 iz^Lfcmmm^m 

[0 10 1] S-r, H 1 4o 4 (i^-rj: -5 tc, il^ 

0, 'J =3 >s^s 1 ±fC'fe;ucDMO s h ^ >>^x^cor 
[0 10 2] zcx. 2\t,mumm^izm^^^zm0^-^ 
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7.^ m<Dy- hmm^ (7- h^wl cD-gi$) -r^-^o 
[0103] ^tc, hmmmG±^^tsmii^Ai^zm 
mmmmio^mf^v. mmmmmi 0 >mm 
D ±\z^m-r^^^izz2>^ ^ h-t^-ji^m^-r^. $ 

0 ±tc/\'U r ^ 1 1 1 2 

[0 10 4];i^fC, t: hll_t^^t^Sfe±tC^S^bffl 
CO^PpI^^^ (^JAt^BPSGM) 13^800 nm^ 
mmrnVfcm. it^mmmmm (Chemical Mechanical 
Pol-ishing ; CM P) J: 0 2 0 0 n mi^^fF^ b 

[0105] :kiz. HI 5 tc^-r J: o fc, ^JV^'yy^j: 

^itiii 0 oMiev-x^^sjitc^jiLJ-r^^^tc^jx. 

t^O. 8X0. 8 ^mn(7)^P®^cD^A'/^i>3^r?'^5?' 

mmmmmi 3 :^xzsm^^mmmi 0 (d h-^ )immm 

iPtilSOOnm. ^P^CDTX^^hlttil. 

[0 10 6] ^^>fc, iutan >r$^<:7 ^7^-;^OF^®^C7^* 
U (0ijAt^T i N^) 14^20 nmit^^ 

itfzm. m^^t:^^)vcvDmm\z^fo^>^>^^>^ 

iulS h-^;U^^^;Pl^JL±0 1700 nm^^*i^bT 

[0 10 7] CCOtt. ¥mfbffico^r0llfe^^ 1 3±(7):$' 
>^X7^>I^^J: U T ^ ^ ^ X 5"yN* ^ tc cfc 

nv^^hy^'/T^i 5 7:»^t#t>ti^o 
[0108] f^i^. mu^^ ^ V':f'y ^ \ 

1 4 ^J^^LTi/^-ScT^-tr, a >^ h ^ 1 5 ^ 

[0109] $6 (3. 135 tc^T^ tc, C M P J; 0 

ffl^^^ 16^150 nm^^r^. 

CO 1 1 0] ;^tc. I§I 2 *5 J: C/EI 6 tc^-r J: e> fc, mJlS 
rfm^mm 1 6 ±tc, ^^^/^v-^TS^mif 1 7 

( + v^'yi/- S^P L) fflcD^m^. ^^^Ai-^ 
^a^fflco^^lfim^^ 1 8 ^|itii>:fl^sKU, 
/^v:5^±^^Ml 9^?^^£L. ^^m^^l S^ScfcO^T 

^m@i 7fflo^mpco/i37-- >//^fT^-P-c^^m^ 



15 ) 10-275897 

28 

[0111] COI^, HrIfB?^^m<*:J^ 1 8 <h bT P Z T 
(PbZr. Til-, Oj ) . PLZT ( (Pb, La) (Z r , T 
i)03 ) COM. SBT (SrBij Ta^ O9 ) ^^ffl 

^ A''>^±g|5mM 1 9<i:LTP (P t$»§l^til r 
^^t^MSI rO. , I rO: , RuO: , fe^t^^^n 

[0 112] 'K\z. mw.^ ^ n^y ^ ^mm^m^m2 043 
^ 1 5 ^^zMft^r^m^^ma-r^ t th\z. ^^^nzy 

^^^\ b <D±.^mm^ K>±^^^muw^ m2^. le 
a) niy9 }L^m.mi % (DmmxD fh-^^^mn 

u m2^. 19a) ^j^^-r^o 

[0113] ^LT, lgI3^i:rjc^7 fc^-Tcfc ^ ^ 
20 r;^^;U^ffl<^T iN^21*5<i:r/Si - Cu (->Uii 

> • ^) fig^^^t^A 1 (r;i/5) iB^co j: ^ t^ji^^M 

^^-^-/^^/^^^ffllfe^l^ 2 0 e> <^ -5 tC0iJx.^^ii5 
^^i, ^;PC V iMiMO C V 

J: 0|iltc:^^b, -^n^/^^-x>^bxm^iB^ 2 
2^J^^L, ^£0±{cA'y v-^-v-a >^2 3 ^Jt^f 

[0114] t^ii. mm^mmwm i s <Dj^^\zmv 

^mmi^^^^^ib^f:iisb\z. m-^it? s ovmi^o^M 
30 umm^mm.'x: I o^m^m. ^mm^m-r^o 

[0 115] ^fz. ^mm^^:in(Dmmm<Dxnx'^^ 
/^i^i^ /^^-=.>^^nom\z^c^^mmi^^^(DiS: 
r^\Bim^it^rzsb\z. e o ox:(DW^ummmmm.x^3 

[0 116] t^^. cn^<D^ummmmm.x^(Dmm\z 

40 &i5^±-r^{i)^^^-r^o 

[0 117] tztzv. vzfm^^mmi ^x-^^m^ 

%X(D7 )\,ts, E\z ^ ^ ni^ ^ u > ^ ^ Vfp^ 

[OllSji^dT. ^f?^b<ti. ttrtE4^^ Av^' n > 
5^ ^ h ^ 1 5 ±fi^11iB^^^^4^^^-r^^, ^(O 
m\Z^^ni^^zx>^^ V-fy^ \ 5 C7)^®^{t:^>&x 

50 m\ZU^. CK^^COX -y ^>yH, M^CD;< ^'^UX/I >y 
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[0119] £/c. — ^^StCMO S F E Tf^-t^^ ^ Z2 > ^ 
5 <£:f^0i^OC<hfCi: 0, ^ /I v ^ CO fl^^ tu 

0 yc^^rfo c^-^^-^m^f^^o cnfCcfco, MosF 
E T(Dy- h^fiv t h , s^mfi^it^ (?)x/\*-r 
^ >^ - 3^ - ^ ^ il f r tai -e ^ ^ ^ I j ^ T ^ o 
[0 12 0] ^fz. ±mmmm(Dmmyj^izii\.^x. ^ 

[0 12 1] rnti, mIfE4^r/^>-:$^ii>^i7 h:/^/f 

'^'^\^Mf^^m.m\^tz^^\z\t.. ^^/v>^zF>^^ h 

^ n ^ N 1 5 feJS^n, 4^^/l'>^=i>^ 

^7 h 1 5 ii^m\\L'^t\x^<D'm^m.^i^mtVi-^^ tL 

[0122] t^io. if^mx\tA 1 S i C umMSSHt^^N- 

— t.vxT \ n^m^^tzi)^. T \ \ NCDmmm^m 

l^TfeJcl^o Sfc. m^^lB^Wi^^ch LTti. A 1 S i C 

[0 12 3] ^fc, Aiummm(Dm:m^m\z^^^^x\t. 

CO 124] Efl-^. :^mx\t.. ^^ny^m(Dn>^^ 

^±<Dmmm^ (a 1 s i cuxt i n) 3 
>37^Ny^^ (w) <D±ii^^tmmmmm: (:^mx^it 
mmmmmi 3) (D^yj^zmm'^^mm^mmi.xi^ 
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yi^x^^m^-t-^ct^x^ho 

[0126] ^ tC. mf U fc a /cC F Z T ^ S 

BTit^n^mi^^tz^^mmi^^^^ /^zy^(D±^mmmmt 
LT p t ^rz\t^(Dm<Dmm^im ( i r . i r m^tm. 

0 , 1 5 ^ D > u^)\^^xum\zm^'r^:^m\z'::> 

l^T, IMS (a) 7^m (f) ^#Mb/j:7)^*^ISt0JT^o 
[0 12 7] S-r, ^8 (a) tc^-rj;^tc, ffflH^^ 

y/mmmmi e ±.iz^mm.i^^^/^y^cDr^n,mm 

17a, jgi 1 8 a ^Ull^lt^'r ^ » CCDi^ 

T^mmm 17a^bTPt^l75nm, 
^^lil 8 a tLXP Zrm^ S 0 0 nmJ^Sf£-r^o 
CO 1 2 8] 'AiZ. mS (b) fc^-rj:^tc. 

til^ 1 8 a ±{:: 3 0 0 nmCOT E O S {^h^Jih^y 
[0129]:;^tC, IgI8 (c) fC^Tcfc o\Z. PEP 

20 (^Mmmxm) ^m^^xTEosmitm2 0 a\zmm 
(D±^mmmmizMit^'r^ma^^m^^^zm^-r^o 

[0i30]:;^fc, m8 (d) tc^-Tctolc, 

(Z)Pt^l9a^TEOS mitm 2 0a (^J^ili^ 

[0131];^tC, ^8(e) fC^f^^tC, X^y5^A 
'^^^^lUiCMPfCctOTEOS ^{bigi 2 0 a ±<0 P 
t ^ 1 9 a ^l^^-r^o ^LT. ji#c^:7:^h.>jyy 

30 >^fcj;o, mmTEosmitmz 0 ay^mm^mm 

1 8 a /-T^m^li 1 7 a ^Hl:;^ A' ^ - n > ^ o 
[0 132] cntCcfcO, HlffMco^#:c7)?i^^^li^ 1 
8 ^DcfcC^^T^m^ 1 7 ^tt^o ^CD^, (^--7X^A^ 
->^ffl V^TT E O S ^{b^ 2 0 a , 1 8 

a i5i:tXT^^^Ii 1 7 a ^Jf|i:;^x 9^ > ^lipx-r ^ ^ 

iitccto, '\i)iyr^^>\zj^0TEosmitm2 0a 
t^mm^m^sM i s ctTSis^^i^ i 7 (tt^tst^f^b^® 

[0133] :kiz. ms (f) fc^-r J; e> tc, ±fB?^i§ 

40 mi^^mmi s. r^mmi 7 (D/^^->jiy i^iz^if^ 

iz. ^mni^mmi s(Dmm.^mfmmj£<Di&Tt<i^^m 
mr^fziibiz. T E o s mitm 20a. ±^mm 1 9 , 

^i§m^*:?^^l 8, T^fKHMl 7 (D^m^mo ^o\Z^ 

ummmBm2 0 tLx{t. mpL^tzf^x-^cwDm^z 
Eo s (D^m^z^om^n^ s i O: m. 

[0 1 3 4] ^br. nzy^^mmmmm2 o<d± 
50 ^mmi 9 ±.^znjiB'r^^^^z±^mmi 9<Dmm<kK) 
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[0 13 5] ±mi.rz^o\zJimmmm(Dmmyjmiz:h 

[0 13 6] cn\z^r)^ ^mmi^;<'e^J±}U(Dm^m 

[0137] ^fz. ^^/ii^^Ai^mm 1 9 ^mmm 2 
0 a<Dma^\zm!5^}^t^mmiiiyrz<Dx-. 

"^m^zuK), F RAMcD^mmit^^psm^zt^^. 
[0 1 3 s] uiD. ±12^ 1 <Dmm<Dmmx-u. ^^/t 
i^^a>^ ^ hzf^^^ i\B\<Dj:mTmf^i.rzf)^. 

m 1 0 tc^-To 

[0139] mt>. m 9:f5^zsm 1 0 tc^-r ^ fc, 

-yh^BL (11, 12) (DJBfiStf^B^tcm I <D ^ ^ 
i^^ziy^^hZf^^lla. 12a ^?^££LT:fe#. 
-ecD±tc?^^$n^^a^ 1 3 tCmflB^ 1 (04^^/V>3^ 
nv^^hy^^lla. 12 a (D±^©(CJgi^'r^cfc 
^tC||2c0 4^^/N'S/^3>^^ h:/^^14, 15^?^ 

[0 14 0] co^^7:t^5^^r;f$ffl-r^c^t::i:0, n 

?k ^ c 

[0 14 1] z.<Dj:o{zmf^^rirz^m^^m\^. 
i^mu<Dmm^\zm0^^nrz^M^^mmi^-f)^^f^^ h 
L^-r >mm • v-x^^^wt^m i s h^>i^x^ 

mriBM I s h^>'j7.9 ^^ts^mi^mm±izmf^ 
^ntz^ 1 (Dmmmt. mmf^i <DmBm\^^zmisb'j^^ 
mfi^^nrz\^y hm^>^^ ^^^Lxmim k u 
-iymm- v-xmm(Do-^<D--:^<Dmi^^zmm^n. 
mmmi(Dmmm±izm^^nrz\:iy hmt. mmmi 

^ts^M^m^}i\zn^-^nfz^2<Dmmmt.. mrlHm 
2 (D^^^f^fc«i?)j^^?^^$n, Hdiem A'/^>- 
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2<jy^^ny9ziy9 ^ v^'y^^. m%z'm2<Dmmim 

^ ^ ^ ^ ^ / v> ^ <h o ^ ^ f ^ m ^ la ^ ^ {i -r 
[0142] sfc, ±12^ 1 (Dnm<Dw^m\z^\.^x . m 

IBt'-yh^BL (11, 12)(^=I>^^ hT'^^^*^ 
.ttX^^^/lixrJ^:^ >^/7 ^y^-^ 1 4 , 15 (miO^ 
10 \ niy^ zi > 9 ^ V ^ "7 ^ \ \ a . 12a.ll2c?)4^v 
/1>^:$^3>^^hy^^l4, ISTJ^^fct^J^^t)^ 

t?) ^ 9 1 0 tc^-ri;^ tc, ^n'e'n±ap 

CO §1 p [1^7)^1^® COM ptliijc 0 =foi2:v^iS57^-/it^co{|ij®^ 

[0 14 3] ctifCcfco, ■tr;n^--r Xco^/hfbt^i^oT 
v-Ym^mfi^m<f^r>x^. u-\'mtzi>^ ^ 

mmmom^'r^z,^f)^mB^zfj:o. yn-fexv-i^> 

[0144] ^tC, ^ll*3^y:^12tS, :=^^0^CO|| 

2 (Dnm(Dmm\z^.^ f r AMir;KZ)r u-r ^^-r^:^ 

^a(DFRAMfC:fott^F R A NUl ;1/ ^3 J: r/ftii CD ^ ^ (7) 
M X 5g Mi f C *D 1 1 § ^ M 1^ CO - ^ ^ a 0§ 6^ t C ^ b T V i 

[0145] ^13 ti. m2 (Dmm<Dmmizm^ f ra 
M-fejKor u-r CO— ^fB(7)^®/i5^ — xo-'^j^^ssfi^tr 

[ 0 1 4 6 ] HI 1 1 *3 1 2 tC^-TMi^X^ti, X 

30 ^SS^^i^{C*5tj-§^2^iB^ ( t'-y h^^^VMiftfec^ 

Al, AlCu, AlCuSi, C u<D(}>f^< t ^—rD 

j^yj^mmx^^. Z.ZX. m4'P]mm7 iz^L 
rzumnm^m-m^^z \tm~n^^HLxi^^o 
( 0 1 4 7 ] m 1 1 *5<j:o;e! 1 2 fc*5iiT. ^mi^mm 

1 ^^zsA^ o±)ij^xn<Dm^my'/^^ :^m(Dm<Duo s 

40 [0148] mlia^ h ^ >>^X^X^glK ^Mt^WS 

^b^n^c (-3^0, Tmmm^^^^itLfz) mi(Dmm 

miO\H{Z\t. HfrI2>^-r ^ffi h ^ > 3 1 CO K U 

'r>^^D, ^j'-7.mms\zmm'^nrz}:iy huziy^ 

^h>^^^3 3^J:tK4^-V/V>^=i>5'^hy^^3 

4, r^^T^/\'-r ;^fflcoftfi(;)Mo s K ^ > vx37 3 2 coy 
- hizmm'^tirz:=i>^^ h^^^s sfjm^^^^m^ 

[0 14 9] wit^m 1 1 0 <D^m±^zmizm^ 

^nxi^^Tmmmi ?. ?^i^^f*:i^i 8*3^t/±^^ 
50 mi 9 ^^tsm^^mom2cDmmm I 3{z},t. \zyh 
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[0 1 5 0] mftS±^m@^0mbSH?g|2 2^cfc 

tXt: H^Hi^jiA^y ^ yt^i^lB^ 3 6 tl, Al, Al 
CuSi, AlCu, W^3^;U, TiN^^Jl/, Ti^ 

^ 1 USH^ 3 7 <hR-SS^^Tffl^^$tlTl^^o ^^c. 

Ji^mM^omLgei^2 2, t*^> hj^iia^ii.^:?^^^!^ 

i^SE^ 3 6 ^ J:t);|| 1 ®@B^ 3 7 (D±Miy(Cfi, il^fi^ 
C V D ?i { C cfc o T Jl^ ^ ^ n f# ^ o 

[0 15 1] H^ffH^SEII&^irS^±M^MV^. ^Mt:*^ 

¥m^b$nfcm3(D^a;i 3 0 fcf^, mt^Mv vmm^ 

iA^>^^ytg^|E^3 6*3<i:tX|| 1 ®gE^3 1 (D]^^\z 

T, ±fB tir ^ — ;Uf^^iSi?)^ -5 tC A 1 , AlCu, 
AlCuSi, Cm<D'PU.< t.^ — r:><DVi^^, ii^m'<: 

LTmrien 1 mum 3 7 tr^gig^^nfc^ 2 ®ie^ 3 8 

J^^r^^^Ti^ieo $^fc, /v> v'^- V 3 >^ 3 9 
[0 15 2] ±fEbfcct:^>^ci:^Dyx:^-f h 7^=$: i/^ b ti® 

m^^f^^\Zh \ . AlCu. AlCuSi, CuCT)^ 

[0 153] ^CD^, AlU>^n-fc^bT. TifeSH.^ 
Ti^^^A I l^c^il^tct^, X A ^> ^±i^B#(^tU^fc J; 0 A 1 

TiN;<^;i/, T i > :$';i'®(DV^m75^<£:X/1 
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[0154]:;^tC, Illll7!;SIgI13 ^ t* E|Fr ® IS ^ J: 
[0155] ^-r. ^11 I3^r<^^tc. iiScDCMO 

smDRAMiDKDm^xmtmmuxm^z^Ki. vu 

[0 15 6] cdT, 2\'i.m^mm^\zm^^\zm^'^ 
10 \zmRm\zm^^nrzmmt\:i.mmmm<D:^mmmmm 

^{b^ 3 ±tc:?^fiS:^n;tMO s h ^ >>^x^ffi(^y- h 

[ 0 1 5 7 ] ^^5^'^M^2ti. LOCOS^ 

(M^mitm) . ST I (Shallow Trench Isolation) 

[0158] :kiz. hmmmGAi^^tsm^Aiiz^ 
mitm(D^ 1 (Dmrn^mBi^ im^^tB p s cm) lo^ 
20 mmLTzm. cuF^z^vMrn^^mit-r^. 

[ 0 1 5 9 ] m 1 o^rpl^e^ 1 0 tcjl^fi^tcn 

7.mms ±\z^jt^'r^^^\z^^ /^yi^ ^m(Dzi > 

[0160] $ 6 tl, X/^ ^ffl liT/N* 'J T ^ ;U 

M (T i , T i N) 11 ^fiffan >^^h4^-;K0|^g^ 
i5 1 <0^r«T^ii:ii 1 0 ±tc,^^bfc^. CVDfi 

30 ^^i^Tw^^^^u. mmziy^ ^ h^^-ji'CDiH^^z 

n>3^^h7'5^^33, 34:fo<:fctX35 ^J^^-T^o 
[0 1 6 1] JLy^Z-^y^^^U^tCMP^n 

mico^rB^^^^i 0 cD^s^^m^it-So T^cCi^c 
ex. mi (ommmtmmiz. :jy^^ h:fy^^m^ 

t^^x^^. 

[0162] :k\z. mi 2 fCTK-r J: o tc. mfta^-f 

^r^mmii (^^/^y^^fu-h^PD mo^mm 

40 MchbT. P t /T i /T i N ^XA'-y ^^«r1-^o ^ 

T^^?^^£f^» ^^iz. ^r/iy^±^mmi 9 ti. 

X P t ^m^T^o ^LX. RIE^ffll^T. 

/^yi^±^mmi9. ^mm^^i s:h^zsT^m,mi 
7 (Dm^z/^^--y^mj:^n^x^mm^^^y^y^ 
^m^-r^. do^, ^mm^mi s^zy:A-yf)iX':> 
Tzm-^it. 500-60 ox:cDmmm-mm,x<DmMm^z 

[0 16 3] 'A\z. x-^ cv Dizjzom 2 (Dm?Mm 
50 mmi s^m^L. it^v^^-^ x.y^y>!f (cde) *3 
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[0 164] ^bT> Tsny ^m^m^^x A \ . W^JH 

m 1 mmu 3 7 ^m^-r^. 
[0165] ^^\z. m3 <Dmmm^m3 0 ^m^i.. 

mmziy^ ^ hn^ — y 3 6 t co^i^^tTo ;^56co t'r 
^--)i:io^zs^=eO'^)i}^9\^(Dmm^^^-c 7.(Dm imm 

^ 3 7 ico^^i^^ff '5;ti6cot*T4^-JU^J^^b. Ar 

iifflMTS^M^4 0 0 4 7 ox:hL fc^m^-^^^ 

-;U^li56iAtP A 1 'J n-^) tc J: 0 mfia t:T:^-;U 

^^m^^^-^<^'Dizm2^um^i^mLrz'i^. m2mm 
m<Dm 2 mmm 3 s ^m^-r^. 

[0 166] Cn\Z^O. \lyhmBL\t. tiT^^-;!/ 

\iy hmmmm:3y^ ^ h/^^~'y3 ei5^zs\iy 

VUziy^ ^ Vf^y^ 3 3^^LT;<^Uir;KOX'f^y 

1 3 7^:n^UT;<^:U ir ;U JIU^ X ffl 

MOSh5>i^X^3 2 fC^^^n^o 
[0167] m 2 ®gB^ 38 fi, Al ya-x 

mm^nrzm^'t<D^^m\^^xn^-:=-y^Lxh^\.^ 

[0 16 8] z.(Dm. ^mmmmyU(D^m^Mmm^(D 
j^^ti. h ^yzfAy iy^-y 3 ymmm3 9 ^mmv. 

^m^mmmm<Dm^\t. mn^Lrz^ot^mmmmm3 
0 ^m^Lf^mizA 1 u y u-f^^zj:^nmm^mm 

m^zhy:f/^yy^-y3ymmm3 9^mmL. /vy 

[0169] ^mm<Dmm^z:^\^^x\^. wit^m i 
m^i^ 3 7 ^B^vrzmi(D^ i ga^^co-^^A 

[0170] $ e IC, in 1 2 tCti. ^3 CD^r^l^^^ 3 

Ofz^ott^tfy h^=i>5'^ h:?'^y3 3co±:^fc>t^it:; 

bTai^6^(C:J^-;U^r^P t' h h 
ffl3>5'^h/^:$'->3 6^=i>3'^h$-a:^ci^'&^^ 
t: -y >^^7 hA^-> 3 6 1 

(o^jifc® 1 0 i-eii^t^i^iHit-c ^tcct o> cnh\tm 
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fiJT^^, ^<R^f::, ;<^U-fe;Uii^^c?5?g^7^A<x 
con 1 iiiS^ 3 7 tC^l^T m 1 1 0 ±T§| 

CO 1 7 1] ^fz. m7 iz^Lrz^^f^^mmi^^^^v/-^ 
y^^oTyjiz\iy hmBL^^MLrzmm (fco 

B ; Ferro Capacitor On Bit-line ) ^^T^ir^UTU 

10 hm±^zj^^'^n^mmmmtmi 3<D^fz\fmmmm^^ 

x\^^mumm^^^^^n^ ctizr^^^ 
[0172] z.n\z^i.x. mil ^^zsm i 2 tc^b 

^mi^Tzm^^tL. hmBL^m2mmmxmf^v 
fzm^^zjit. ;<^^jii)i^^<DmmcD^^m^^^m\zm:k 
b, cti{z^ri±)\,mm(Dm^hit:t)^'^m^zt^^^ 
[0173] CZ.X. mi 3 {z^LfzW-mn^-y^m 
mLxm.m-t^o mi 3\z^i^rzmm\t. wimvrzmi 

(D±:fjxu- ]^my^h\zm^'r^^\^^z-^mxmi^^ 

nx^O. t: ^y h^B L CDgB^, ziy^^hmU^ 

'f)^^uo. t<Dm\'imcx$)^(Dxm I Tjmm 3 ^ 
-n^^nvx^ommtawim^^m-r^. 

[0174] IP ^ . ISI 1 3 *5 T . 4 1 ti ti -y h ^ B 

((3124^(036) ^zmm-^nxi^^zi y^ ^ hm. 4 
2 itmi^L^ji^m^zm^^titz:^^ ^ ^mm<D^^ /^y^^ 
(D±mmm imi 2^(di 9) ^^n^^/^y^ ziy^ 

30 ^ V'f'y^ (I§I124'CD34) tC^LT, "7 - HIIWL 

hMvVUBi. t,<DW\<D^mm\zyiSr^-^nfzm?hmmm 

O^HIE^ (^1 2 4^ CO 2 2 ) /^^f^j^^nxv^^ =1 >:$7 
^7h^T-^-5o PL ny ^ (DT%n.m (ISI 1 2 4^ 
C017) ii'^m.m.^^^o\z^^'^nfz^\ ny^ -fy- 

[0175]::)^0.i§lll ^cfctX^ 1 2\z^\^fz^o 

w^mn.^^^ ny^ a^^:,mm\z\iv vu^w^mx^tzm 
. -r ^ c iiTi^'piigfc?^^: 0 , mizY coBmm\z^^x\Ly 

40 h^B LCOftii^Jz:< <h§C<h;:i^^T^, >y h tr[ ^ 
[0l76]t^eoT. F R AM;<^U (hft&cOL S I 

m-r^i^-^fcts. t'«y K^B L v^cfc 
se^/i A^Ai^ j^^-r -5 ff] T ^ ^ „ 

[0 17 7] ^*b)fC, :^^H^i:COit^£Dfca6. :*:^H^CO 

H 2 co|ISScoj^.^tci5tt^ A 1 ^}yu-\z^^ \irm^ 

i^i^COf^t:) 0 (C, T i (X/^^y:^) /"T i N (X/N'-y 
^) /W (CVD) tc J:^ t'riS5?)j^^^ffi V^fcJ^^ 
50 (ttlS^J) tct?l^T, ya-trXcOi^iMi 
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[01 78] j^^t UT, m 2 <Dmm(Dwmiz^ on^ 
nrz^mni^^ ^ /^i^ ^ <D^mmi^m<D^mm-f)^ sou 

[0 17 9] F R AM5^;\W XtC:fel>Tti, ^m^W^O) 
[0180] ^6tC, IgI14ti. :^mm(Dm 3(Dmm<D 10 

[0 18 1] mi 4 F R AM-t:;i^co^3tf^, mi 

2 ^#B^.bTHifM!bfcF R AM-feJl/CD^^aiitt-^T. S 
:*:fi^tCtif5t^l^^i~rfe^7:?^ HI COgr^l^^^ 1 0 ±tC 
HltDSiO. ^ 5 1 ^^LT^i^m^^-^ni/^T!?^'?^ 

: m5 2f}^m^^nxi^^^}^f}^mu^o 

[0 182] HI 1 4 Lfc F R AM-tr;KOM3^X5g 20 
\t. mil i^^ZSm 1 2 ^#BP.LTHuM!LfcMi^Xgi: 

]t-^T, (1) x.y^/^y^^z^fomi(Dmmmmmi 

0 (D^m^mtii^'^rzmiz. 7./^>y^m^z^K)±mizm 
i(Ds i O: ms 1 ^mm^-tt^nm. ( 2 ) mmLrz 

^Z^D±mizm2<DS i Or M 5 2 ^ 1 0 0 n m5g^±i 
^$ii-^X^;)^*iiJtJP$tlTt^e.';^., ( 3 ) m 2 (D S i O 

: lis 2±(cH2<Dgr«iife^^i 3^*i«L, ^njc^ 
Rm{z:t^'-)i^^ma-r^miz. -rmo)m2(Ds i Oz m 
5 2^rz\tm2<Ds i Ot 2 ym kds i O: ms 30 

1 ^z^7t^-)i^ma-r^.^.^^mf<ii^. 

[0 1 8 3] ±mhrz^oizx/^y i^miz^iom^'^ti 

^mm^^^ /^i^^^m^xmmLrzhi.x^mm\z \^ 
^mmi^^^ /^iy^^z\tmmvu\.^(Dx. ^mm^^i^ 
i^mm) (D'^^it^m^hmizmm'r^::tf)^x^^. m 
i5ti, :$i^BM<Dm4(Dmmmm^zmio^^mi^mm<D 
mmmx^^. :^mmmmAt. f RAu±:)ir u-i tu 
^m^mf)mm^tirz^mi^mmiz^mr^mm:&m 40 

(Dy- hmm^(D:3 h-y^ ^f}^2m^z^nxB^ 
9i)m^-^n^m\zTmw^ii^Wi^^'^t\. '^\z^mn. 

[0185] ^(D^of^^> ^ ^ V:f=7 ^(DW^^:H'^^ 50 
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m^z.t.\z^yy. ziy ^ ^ vit^-)\,(Dmu'mznt ^m. 

[0186] :^^JS0*jcDmf^coyn-lrX(i, H 2 
MOSh^>>^X^3 2 7:i^'?^f^$nTl^^o 

[0 18 7] cinboh-^vs^'x^'^si^, ¥S{i:$n 
fzw. \ (Drnf^^mm 1 0 p^fcft. x< v'^m h ^ >>^x 

^ 3 1 CO H K > • V-X^^(c|g)^$nfcH 1 CO t: «y 
VUziy^^ h-y^^S 3*5J: t/H 1 (O 4^ ^ /\" V 37 n > 

3 2(Oy — x^^i.MiHi/-r>^^^^v^ny- 

[0188] ^tz. m\ (Dmm^um. \ o <D^m\z\^. 
m 1 5 fc^r jc-^ fc. ^v^i^ u >^fb^)i 1 2 1 t.m 

v^s>u :3>^it:mii 1 2 2 ;;>^'fl^^r£^n, ^ {c-^cO_hfc 

T^i^mii 1 7 , ^^^m^^ 1 8 *5cfcD^'±Bi5mii i 9 
\z^^^^nxm.mn,^^\ ny^^nm.\.x\^^. ceo 
ny^\x^mi}^^m\L^fifzm2 (Dmm^mm 1 3 
xwi^nx^n. ^^\zm2(r>mwi^mm.\ ^(Dnmz 

m 2 (D \z y h mzi > ^ ^ h ^ ^ 1 3 3 . m2(D^ 

^ ny ^ zxy ^ ^ h:/5^i 3 4 ^ ^xsm.m^ 7.m 

cote CO VyyJ^^ 3 2 \Z^m^nfz% 2 co=i h 

1 3 hii^m^^^^'^^^t\x\^^. 
[ 0 1 8 9 1 ^^c. ^ 2 OUrp^^l^ii 1 3 CO^® tcti. 

^^xsum.'f n>{ ^m(D^\mmm 2 2 . 3 6, 3 
7 cD^ 1 @B^®7:>^*?^se$tiT.i^^» 

[0 190] ^(DmiW^m^Wb ^'b\Z^2<DmWi^ 
mm \ 3 ^\zw^^^ti. ^®;)^'¥Sfb^tifcll 3 cdUFhI 

^^^3otc^i. yiv vmm^'^^^^ ^^mMU3 ^ 
^^xs'm 1 ^IB^ 3 7coiS±fc'y^ r4^-;u^*?^^^n 
Tv^^o ::<z)^><r4^ — ;ut^, ai. aicu, ais 

iCu, CucOF^co^fcJ:<c!r=bl -ii) CO fif i: ^^m^iL 

^nrvi^o $^tc. H 3 cD^Fei^iifcii 3 0 (o^®f;i 

ti, ^213^/13 8. BL;0^*J^^$n, ^ CO ± fC /\° 
'>^-i/3 >jgi3 9 t^n^^t^X^^^^. 

[0 19 1] :k\zi^i^mw^m<DW'^'ii'^^. i.mm\zm. 

(mi 1) ^-r, jI^cocmos^dr 

AMtf^ltfc, i-- 'J =1 1 X(c^^ U-triU h ^ >>? 

X:$^ 3 1 tXtec^5^/N'-r Xffico h^>i^X^3 2 

mm^^ti^w^^^n. m i c^^ppi^it^ i o^^xs^y^ 



( 

39 

tin 1 Mmmf}^^mmm^cDa >^ ^ h y^^T)^ 2 ^tc 
^nxm^^n^^^. mi 1 \z7jk~r^^^x^x-. mim 

[01931 '^IZ. mis tC^Tcfc 0\Z. hP cw Dm 

\z^om 1 (ommmmm 1 0 <D±\zm^^i^o zi y^itm 
m 1 2 i^m^^n^o c(Dzy^j >^i\:mm 1 2 1 

nmm.^x<Dr--)i^z^^z2>^^ h^^^un (m 

^{t;^^12 1±fC. LPCVDi*, y^X-TCVD 

[0194] :^iz. ymitmm 1 2 2 ±.\z^\ n 

i^^Tummi 7 m(DmmmtLVXT i Ti, pt 

tC^c7D±tc. niy9 ±.Umm 1 9 it P t A 
[0195]i^l^T, RIEfCcfcO -b^m^ 1 9 , -v 

ofcJi^tcti, 5 0 ox:mm<Dmmmm%^x<Dr 

[0 19 6] 'A^zzf ^ x-^ c V D {zjz m 2 (ommmm 
mi3^mf^^n. cMpm^z^Ki't(om:mf}^w-m.it^ 

tl^o J^t.^T=i >5'^ h^^y 3 3 . 3 4. 3 S tm^Z 

1 hw> im.mmt.(D^^m^vi'brz^<D-:i>^ ^ 

[0197] ^ , X /I 5^ ^ tC cfc 0 /\ U r ® ch b T T 
i Nli 1 1 1 ^^®tc?^^rjcb;^cf^, HiIfHn >:$'^ St}^- 

4 0 0 t::g^c^iM^-e u n— -r ^. i^i^r, cmp^ 

51^0T i N^, A 1 ;:>^*l^^$n^o CC^TT, 
^ 5g ^ (?) 4t iS! /ct }t 75 ^ m ± ^ o 

[ 0 1 9 8 ] ^tc, ny^ i^^m^m. i 9 ±tc, r 1 

E (C J; 0 3 ^ h4^-;U:^^fl^fi£$n^o C a > ^ 

\zm^Lxi^^. z<Dm^\t. ±^mmi 9 -^(Dzi >^ 
h^- — }V(Dy 7.^^ hit\t. m<Dzi>^ ^ h7ts — )u<D 
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[0199] :;i^{C. Ti, TiN. AlCu. TiN^ 

^-t^. cn^R I E\zj:omj:r^z.L^zjzo . 

10 A'>^3>^^h:/^^134 (i:±^m^ 1 9 t^mi^ 
^12^3 6. ^^^'yW^^ffit^^ 1 SlgJ^gS^ 3 7 T^^^fl^ 

^^n^o dciT, n 1 se^sco^±@coT i Nti. u 

^(Dyt(D^m^^±'r^^mm±mtLxm<. 
[ 0 2 0 0 ] m^^xm3<Dmr^immm3 o^j^^L. ^ 
<D^m^ CUP ^z^fo^^mitvfzm. mm<Dm immm 

p-r^o ^fbfc. m2<Dmr^mmmi 3^zm^vr^:zi> 
20 h^s-ji.cDiM'^ tmmuA 1 u yo-s^^^ffii^ 

T, Z.(D^4 rn-^ — JV^A i Xi^ibjl,/vrzm. ti. T 
i N, A I <£:|l!ifCX/^ ^ ^ 2 IB^^ ^ t" ^ o 

z.<Dm2m^mT^^R i Etc ojtax^tix. ^2Sia^ 
3 8, ^ y h^B Lm^mf^-^n^. 
[ 0 2 0 1 ] c(Dm2 mmmmmcDy'/'^^ ^.(Dm'^^z 
\t. h y -fny z^^-iy 3 >m3 9f}mm^ri. m^m 

xcDm-^izit. mm(Dyjm<DmoMLxmmmtmmm 
^m^L. mm^zhyzf/^y zy^-zy 3 >m 3 9 ^mm 

[0202] igii6ti, :^^m(Dms (D^mmmizmio 
^^m^mm<Dmmmx^^. :^mmmm\t. pram 
ii)\.r\y^ t ai^y ^\5\^m7)^Mm-^rirz^m^mm^z 

K\tm3 (ommmmtmmLx:^^) . mi 4 tm-mm 

[ 0 2 0 3 ] :^mmm(Dm^<Dzfu^7.\t. m2(Dmm 
mmxmmvrzm 1 1 ti^i^\^cx^^. -rr^t)^. ^ 

^^^^1 ±tcti>^^ Uir;K7)X-r y'^m VyyVT.^ 
40 3 1 <h;<^ U '^)\'\>k^(Dm.W,'T 7.m^<D h ^ > X 
932. 43J:OfSTI (shallow trench isolation) \Z 

[0204] cne>oh^>vX5^^s-9J:^fc, ->'J 

=3 V^^bfii® 1 0 ^li^L. CMP^$fflt.>T^M^¥ 
^{b-r^o -eo^tC. Si. N, ^121^LPCVD 
r^r. 0iJ^t^l5On m^lgt*^ ( [gl 1 6 ) o C CD S i 

. N, ^1 2 iti, "^mn.^^ ^ ni^ 9 m^(Dn<Dmn 

50 C 0 2 0 5 ] :^\Z. ±sd H ^>>^X^C7)y-X^^S, 
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mm io±oTi, TiN, w^, mx^^cupm^m 
[ 0 2 0 6 ] ^{c, ^®fc V 'J n >ir>fl:^^ (s i 

O: ) 1 2 2 1 0 0 nmJt^-r^o ^ <D ±\z^^mn.i^ 
^^/^i^^^m^-r^p t m 1 7 . pztsis. pt 

Jt^fcR I E\z^o jtjnx^n^o 

[ 0 2 0 7 ] :k\z. ^Stcv-'J zi>^<b^ 1 3^y^X 

{cffiagis^?^^-r§, ^<Dm±miz/^ rm i i i tr^ 

^ T i . TiN. lE^S 22, 36, 37i/i^AU 
R I E tCct 0 JtinX bT+>/\''>^ i:3>^^ ^^^^3 

[ 0 2 0 8 ] 'A\z. ^m^ziyv =1 ymitmm 3 o 
Xvc V D?£T±im-r^o ^ h 3 3 , 35 

(Dm±<Diyij z}>mitmm 3 oizmu^^mf^i.. mi 
mmm(Dot> 3 6 ^zMit^-t^^^^mthT^o mi^x/-^ 

mMm^z^D A I ^^J y n-L. ^) zj >mitm 3 0 iz 
m^^titzr 7.^^ h\t(D^i^ma^^mi5b'jhts. z.<d 

/^iyi^ ^(DTi^miZjz^y ^—i^^mK-rfzisbX^^o A 
[0209] Ml^T, ±fBcOTi. TiN. Alg^R 

zi>mitm3 9 ^cvum^z^ommL. miec^ 

[0210] H 1 7 fi, :^mM<Dm 6 a)mSf^.^tC^:b 
^^^#:^®C0irDi^-r^^. FRAM 

m:^^^z\tm4(Dmmmmtmmi^xidr) . mi5t\^ 

[0211] '^^j zi>m^tmi 2 2 ^mf^-t^nm^x 
ms <Dmmmmi:\B\m\z'nioti^o i^v^x^Mtc^ 
mni^^'r niy^ ^mf^-t^p t m I 7 . pzt^i 
8, p t m 1 9 ^m:k7./^y i^iz^Dmrnf^. zni=> 
(Dm^ttmm^xmMm^ti. p z Tmt)^i^^<t^n. ^ 
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i^^cDm^^zR I E (r cfc 0 Jljnx^ tl-So 
[ 0 2 1 2 ] ^©(C'> U n >^{l:^ i 3 ^y^x 

VD^fC^t Oit^b, 3>^^h7'^^33, 3 
4, 3 5 CO±^fl5tC^P^fl5^?^^-r^o 't<D'i^±miZ/^^) 
rm 1 1 1 tfS.^T i , T i N . mum 2 2 . 36, 3 

7 tu^A \ ^M'Ay./'^y ^xmmiy. m4oox:(Dm 
mmxA \ ^^jyu — L. ±B^(Dma^^mi6^ts. ^ 

itm-r^o cn^oTi, tin. ai, wm^rie 

10 tCjcDiJPXL, n>^^h:/^i:/ 3 3, 34, 35#<h 

<D^^7zi>y^ h^^tsmimmm^m^-t^o 
mwm<D^Wi\^. ziymitmmi 3\zw^^:^tirzm 
^ r^^-)V) i)^. ^)yu-^nrzA\xm^^^ 

chf^^fc, T i N^^;U-^T i ^^Jl^^^^JUmi 1 ' 
[ 0 2 1 3 ] :;i^fc, ^®tci^ U n >^{b^^ 3 0^:/^ 

x-^ cv ornxmrn-r^o h ^ > vx^co h u-o^^ 

20 ^£:-r^^liEII^36,3 7_h(DW^^;U^ll'^^ 

mi-^o ^v^xm 5 c^)ii^g?i^.^i:f^^{3, y\*fjT;ii i 

1 <i:/ci:^ T i , TiN, iS^ 3 S LU^A \ ^Hl^ikX A 

y ^\zj:omm't^. co)^, 4 0 0 roj^m^itCcfc 

OAl^U^'P-L, U n >^^bfl^ 3 0 tdf^^rg^n^c 

m imum(D±mizm^^rirzw ^ )[.m I 
1' \t. m2^um(DA \ ^^jyu—'T^miz. mim 
mm<DA 1 o:)mm^^<m^^-r^. 

[02 14]^liT, ±I2<7)Ti, TiN, Alg^R 
30 I E J: 0 JtJPXb, ^ 2 gH^g^f^fi£-r^o ^cof^, ~> 
U =1 >^^t:^ 3 9^CVDf£tc<i: OmmL. Ml 7 tc^ 

[0215] 0 1 8 tl, :^^m(Dm 7 fC 

^¥^#:^Mco^®^T-^^„ :^mmmm\t. fram 
^)U7 taiy y ^m^m^^^^m^rirz^^mi^mmiz 
^mr^^ b \zi\}i<Dmmii<kzf'tcDmmy3i^^i^m-t^o 

bT*30, m 1 4 tm-mm^z\tm-mn^itv. mm 

40 [0 2 1 6] :$^mmm<Dm^(D'^a±7.\i. m2(Dmm 
mmxmmLfzm i i t{^{^mcx$>^. -r^i^b-^, ^ 

^3 2, ^^usT I \z^:^m^^mmitm2^m^'^ 

[0 2 17] cn^CDh^>>^X^^^^ct^(C, i>'J 

3 >^<bM^ 1 0 ^i^isb, cup^^m^^x^m^w- 

mit-t^o t(D±lZ. Si, N, ^121^LPCVD 
mx. ^JAt^ 1 5 0 nmmm-t^ 1 8 ) o C (D S 1 

50 , N, ^1 2 ^mmi^^^ /'^iyi^m^(Dm(omm 
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[0 2 18] ^Etou n >mitmm (s i 
o, ) 12 2^100 nmmmr^o 'tcD±\z^mm^ 

4^-^/1 v^^Jrli^'T'l) P t 1 1 7 . PZT^IS, Ft 

[ 0 2 1 9 ] ^tc, ^®t-s>U 3 >^{t:^ 1 3 ^y^X 

11 2 2, 3 6, 3 7 c!i LTO A I ^jlitCX/^ 3^ J: 0 
^^L, ^ 4 0 0 X:cOjtJDj^ii!l31IC cfc 0 A I ^ U 7 D- 

Cltl^CDTi, TiN, Al, W^^RIE{Ci:OJ[JDX 

^m\t. mmm lo, 121, 122, i3^31i;t?^ 
;^cA 1 t c 6 tc^^o 

[ 0 2 2 0 ] i^fC. U 3 >^{b^^ 3 0 

vD^-^?*imb. CM PT^s^b-r^o s^>i^ 
x5'coHU'i'>m^D(7)ii±o>-'j3 >mitmm 3 0 tc 
r?^p^^?^fi£L.. >Cifjt^-r§iii ga^^ 3 6 , 37±ow 

^ifc. /\''jy^ll2<h7^j:'5Ti, TiN, IBIl38ch 
;^j:SA 1 ^Ulii^x/t^y ^'tCcfc Oit^f ^. :icDl^. ^4 

^30 (cj^^$n:^cTX^i7 hitcD^i^^ma^^m^^^ 

1* \t. ^ 2 lE^UcT) A 1 ^ U :7 □-•rs^tc, ^ 1 @E 

me <Dmm(Dj^mtmmT i n^t i ^^v^^ c ^Tti^'T 

[0221] 1^1^ T, ±f2 0Ti. TiN, Al^^R 

'J n >^fbJ^3 9 VD^fCcfc Oit^b, 1 8 ^ 

[ 0 2 2 2 ] ^^BM(D^mi^i^m<Dmm:^m(Dm 
s <Dmm(DmmtLr . ^^jAt^m i 9 tc^T<^-5/=cF r 
A M -tr ;i/com?^^iaffl 4^ X ^ o^m 

m^wmm ^ ^ (D^mmmmmi^m^ ^rjnmm 
(D^mm^t. mmmi±it^mm~t^rc^<Dj:m^zrDi^x 

[ 0 2 2 3 ] mt>, -'M(Dmmm^z(>ti.< th2 
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(a) mrlB^^ /li/^0Q?^J5fKX@fS, micD^^^J^^ 
T^X^i, iim^$:^^J^^^^X5gt, 0. 5Torr 

(= 0. 5 X 1 3 3. 3 2 2 P a ) J[^± 5 0 0 Torr 
T(DmJ^TXRTAmm (Rapid Thermal Anneal; ^.B. 

mm) ^ffT^c^x^i, z.<Dm. <Dmm^m^-r^ 
10 [ 0 2 2 4 ] (h) mnE^^/^iy9<Dm^xm\t. mi 

m 2 (Dmrn^mf^-^^Hm^. C<Dm. 0. STori- 
± 5 0 0 Torr W.T<D^f£TXRT Amm^nU O X^ 

[ 0 2 2 5 ] (c) HUt24^ A-Av-^COf^fi^X^ti, ^1 
om^^fl^figf^X^ch, 0. 5 Torr 5 0 0 Tor 

r J[^TcOi^JET-eRT A^E[l31^ff ^^C^Xet. ^^^^ 

^w^^-t^xnt.. z.(Dm\z. m2 (Dmm^m^.-r^j: 

20 [ 0 2 2 6 ] (d) mflH (a) TiM (c) 0)l^'rnf)^<D 

xm^z^i^x. m I (Dmm±^z. <}^f^< 2mi^±(D 
±m7tm^'^m'r^m'^mit<^m^. x/^y^m. cv 

D (Chemical Vapor Deposition ; it^^^^-Bc) 
^^l^t^LSMCD (LiquidSource Misted Chemical D 
eposition) miZJzOm^f^. 

[ 0 2 2 7 ] ( e ) mm ( a ) 7!;^ ( c ) (Olit*n;^^CD 
X^tC^l^T, MJITOR T A^SI^, 0. STorr ^ 

± 5 0 0 Torr (Dmm^f^T xn O o 
[ 0 2 2 8 ] (f) mm (a) jbm (c) oi^^-rn^^c^ 

30 X^fC*5l^T, ^^JETOOR T A^e^^^r, 0. STorr ^ 
± 5 0 0 Torr UT (D :t > ^E^TXn . 

[0229] (g)mIIH(a)7!;M(c) cDV^m^i^O 
X^tC:fcliT, >:5^EE]t 1 %Ji^A±<^l?Sm*TR T 

[ 0 2 3 0] tfa2R T A^SchtA, n^^m^ 1 

f)^^-\'^u^^^^it^mAjXi.^o ti^^om.^^^ 
[ 0 2 3 1 ] jiiB^ 8 (Dmm(DW^m\z%^mm^m(r)Wd^ 

^■^mx\-^. RTA^a^^O. 5TorrlU±50 0Tor 

r ^Ay<Dmis.Txnt^o(Dx.^mf^<D^^Bit'^nx 

t^ti^^m¥Bi\:^mit>^ z. t.f)^x^ . ^^^B^cD^h^mm^ 
m^\.'h^h^^m\zmf^-r^zLt.i)^x^^. mm^mo^ 
^¥Bitm\z\t. n^\zmmm(D^^it^mtsm. mmm 

50 ^(DWi^^^^iS::Khz.(r>m^mz^'DxmW'r^c^i)^ 
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[ 0 2 3 2 ] RT A^a^m^tm^it^msb^f)^. ^(Dm. 
•^^$>^. ^^z. p zTm<DP hmmmi^m^^^ >mj^ 

[ 0 2 3 3 ] co^^or^m'^(DmMmtLx\'^. m&r 

(Dy 0 . 5Torr^Ji5 0 0Torr (Omm 

^JETX'lyo C tf)m^Ll^. ^fz. I rO: ^RuO 

, , I TO. sno*, mo^mmi^mitmm^. mmo:>^ 

[ 0 2 3 4 ] $btC, MJETcor 0 . 5Torr 
U±6 0 0 Tor r (D:t V >^f£TXn O m<D^J 

^) y u y :xmf^<Dii^^^r^^^^j ^zi5{-f^^v /-^ly^m 

[ 0 2 3 5 ] cnib<Dmf£TX(DRT Amm\-^. ^c, 
m 1 (Dmm±iz{}^r^< t^2 mi^±(D^m7tm^^m-r 
^m'&mit^mfi^'brj.^mm^m^m^'r^iimiz. x 

/^yi^m. CVDri, IWiL S M C D^^^ffi bfc 

m'^^z^{z^mx$>^. z.ti'bcD^myjmx^mLrzm 

[ 0 2 3 6 ] ^^m<Dm8 (Dmm(Dmmjzm^m 
Mi^m(Dm^y^^izV)i • yjim^uoDm^mm-r^ 

C t^'pjmx^^^K cn^cD^^;^^^5j;r/L S MC 

xm^mm-r^ m<Dmmf)mizfj:^xL^^^^tif)^ 

5 ox:^±(Dumo:)mmm^mi.xf}^i^m\zm$^Lrz^ 
'^ti.MifiTxo^RT Amm^mm^^ c tf}^m^iy^^. 

[ 0 2 3 7 ] 'A\z. :tV>r zi-)i^(Dy5mtmMizr:^i^ 

xmrnr^o :t'/>^^m^m^^x^^Lrz:tv> * m 
mm-^iiT.^ 10 0-40 ox:^zmmLrzmMm^^zm 

' mm^-^ii :>^^mxL. c<DmMm^izioo 

mW/"cm' <DiS:E.A^m^'^ 3 0^2 0 O^mM-r^o 
7\^m^^t^^^^ 3 2 0 nmi^T^^^pX$>^. 
[ 0 2 3 8 ] Z,(Dm'^. :tV>^f£]tl %^y.±<Dm^iJ 

7smm%^xmm^^'iTtio iJ^mmizi^^t^mm 
^)-^mm.<Dis:m^t^m^^t'/)^xt 

mx^t. ^jL/\-^p^<D}>-^'b^^hi&,f^T^ch^^x 

[ 0 2 3 9 ] immm 1 ) I2i 1 9 tj;, *%B^CD^ s<Dm 

m(Dr^m\zW:^mmy7m^z^ o m^^nrz^^/^i^:^^ 
mi^tzF R Au±:}v<Dmmm7^^7ikLxi^^. 

[ 0 2 4 0 ] ^ 1 9 CO F R AM-tr;K^^3^tC^ LTti. 

^m^mm itc LOCOS (Ccto m^rn^^mmmm: 2 ^ 
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cfco, uo s >i^7.9 7 0 ^m^-r^o ccott. c 
vDfe^fflc^T. s i O: f)'^^m.^mmmmm7 1 

[ 0 2 4 1 ] ^tC, ;<^U1r>iKDlt^fBttffl^r/V>i5^ 

7 2 ^mf^^^o ^r. mmmmmmm 1 1 cD±fc, 

2. 5mTorr CO A r T^i^ D C X M ^ (C J; 0 T i 

10 [0242] '^\^^X. P^180nm^^l^H210n 
mfe-S IMi 2 4 0 n m(7) P Z T^^, 2. 5mTorr(7^ 

^^o<^RTAm3i^#^^ji^ 1 0 0 1:/!^, iot 
orr (r>mn^x8 ^ ^x:x \ 0 ^J^re^ff ^'cjiv^, -eoo^, P 

Z T^±tC±^m^fli<i:bTC0P t jgi^DCX/1^> 

fl^^b^cm. tstfc^^ffli^^T 6 0 0 rr— ^@ or 

Z T^*3ctO^±gi$m@^^R I EiZj^O X.y^>^V. 

mmcDm^^z/^9-->^'r^ct\z^D. T^mmi 

m^-r^Tztb^Z. it^^^ffi V^T 6 0 0 CDT 

[ 0 2 4 3 ] A\z. H^^f^4^•v/v>:$^ 7 2 ^^^^-r^cfc^ 

tclfeii^^7 3 VD^fCcfc Oii^^ii:. R I E <:fc 
0. MOSh^>>-*X^7 0coy— • Hl/-r>Dffl 
l£^^CO-:^*5cfct;4^^/\">^7 2 C0±gi5^^ 1 9 

>i/?^^bfc^, jtt^c^^fflv^T 6 0 0 tr-rcg^gcTjr 

[0244] 'A^Z. MOSh^>>^X^70<OV-XS 
^^ci6C0f^^S2^ 7 4 a T^m@ 1 7 f)^^(D^\^W, 

Lmmtu^\H^mm7 4 b ^^^v. m^f-^i^^zA^ 

i/^-v 3 >^ 7 5 ^it^r^o -€-cO?t> RIEtlJ: 
0, /I ^ 3 >^ 7 5 (I 3 >^ ^ 

A' u 7 6 ^:rr- bTr;i/"5 x*^ AIE^ 7 7 

-r^c MO S h ^ > 7 0 cZ)y- hm^lfeGH'? — 

}^!^i:UT, f*3^gB^74b, /\' U T g 7 6 , T^U^X 

40 r:7ASB^7 7 fiyt/- h^<> LT^ffl^n^o 

[ 0 2 4 5 ] Z.CX. mlBLrz4\B\CD7 zi — JUa:>ot>. 

1 lHl@ fii5im^^)^^a^bCD^ca6C7)j^M3lr^ 0 , 2 iHig 

\:i^mmi^m i s ^ jiifumM i 9 iKD^^^m^T^m 
m I 7 t^^mi^m 1 s cD^n<hfFi^itc-r^yc56(^i^5!ri 
mx^o. 3\B\m t A^Bit-^^a-txy y^-i^^moyrz 

^<Dh<DX$)^a 

[ 0 2 4 6 ] u±.(Dmmm^mmm 1 tL. 1 s 
0. 210. 2 4 0 nmco 3mm<DP z Tmizn^-r^ 
mmm^^ti^*nmmmi-\. 1-2. i-zt-r^. 
50 [ 0 2 4 7 ] :k<D^i:m^^xrzmmm^mmm2 ^ 6 
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[ 0 2 4 8 ] (mmm2) mmm i (Dmmmm.m^^/^ 
7 2 0m^^'A<Dj: o ^znt^-Dx^mm 2 <D^mw^ 

2. 5mTorrCDAr^T3^)^DC;^/^*:/^tCcfcOTi 

/p iii^^^^y^nmm^^mr^. :k^^x'. pzt 

m^LTzm. mw(DRT AT --ji^^ummi 0 ox: 
1 oTorr (Dmm^x s 0 or-ci of^mnt^^ 

tz. 

[ 0 2 4 9 ] mmm'i) mmmi<Dmmu^m^^ n 
mm^m^vfz. sr. mt^d.mf^^mmi i(o±,\z. 

2. bmToiT (OA T ^Xm^l^CXny ^\Z^y}T \ 
=Z'-)V^m-Um^ 100t;/#, lOTorr (D^m^X 
SSOOt:, 2. SmT ^xx (DA T ^(DR¥ :An-j 9X 

m^^^o ^(Dm. pzT^±frp tm^Dcx/^^y^ 
tz. s-r. mt^mmmmm i i o±tc, i r h 

^lElfe^^b, 7 6 0Torr CD^M4'T 8 0 0 ^CTi^iiEll 
HU, I rO: CDTgP^^^^^^firKf SB 

tC±i®-r^ L S M C Dy^^ffll^Tfig^-r^o ii^l^T, ^ 
667 6 OTorr 0;k:^4'-C4 5 0 ^.(D^MM^I^X^tz 

R T ATr:-;i/^#^a3g^ 5 0 "C/f^. 5 0 0 Tor 
r(D^^4^T 8 0 0t:Tl 0 #rBlfT;'ci:-^^Cc ^CD?^, M 

SBTI^±tCl r l/i^^- N ^m^^^fKJb, 760 
Torr 0:;*c^4''e8 0 0 t:-ef^M]Sb, 1 r 0» co±gl5 

[ 0 2 5 0 ] (^SS^J5) IIM^J4 <7)t»^IBttffi^-\'/1 
v^7 2c7)J^j5i£^^C0ci:-9 (I ff Tl^ b<D^M^ 

mw^w^^x^fz. ^rm^\z. mizmf^^m^mi \<Di. 

\z. I r 7 6 0 Torr (7);^^ 

t^tr UT|aI^S1S±tC:^^-r ^ L S M C D^^^ffil^TfiK 
ii-r^o ^1>T. ^J?).7 6 0TQrr<7);A:^4>T4 5 0'C 

coj^^3i^Murc^^. R T A Tr. — >iu<£#ja3i^ 8 0 1: 

5TorrO:t^/>10%-^^9 0%(7)?g^||^ffl 
m4»T800t;*trio fi?rBlfT/cC-::>;^c. ^©m, MtX, S 
BT^±tCI r Ui^*^— N <5:lHl^^^fJ 7 6 0 Torr 
(n-K%^X% 0 QX.Xm^%.m\^. I r O: 
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[ 0 2 5 1 ] (^SEM6) ^M^^J 1 (Oii^faiitffl + ^/^ 

7 2<D%^^k^'^<ryx.o\znf^r>x%mm^(o^m^^ 
mm^'f^^x^fz. s-r> mfiE^rBi^^j^ 7 i c^±ic, 

2. SmTorr <D A r ^X^m.\:> C 7. n v ^ \Z^y) T \ 

/vtt^^^^TW>n.m^'^^m^^.'^\^x. pzt 

l^^2. 5mTorr (D A x ^ (O'R 7. n y ^ XM^-t 

^^(OR T Arr:-ju^#?U3i^ 1 0 0 t:/^i?, i 

OTorr (Dmn^X % 0 ^X:X \ 0 ^Wi^=iU\^ . ^<D 

10 p zTm±\zp tm^Dcx/^y ^xm^vtzm. 
^mE<Dy-~-)i^^m^tmwL^^m\^^x:tv>i o% 
' mm9 0 %<DM'&nm^T. 5 5 o r r-t^o < ofTfcC 

[0 2 5 2 ] (tt^^ij 1) mmm 1 coit^iatiffl^^/\" 

^m^i^rz. sr. HrrfBiiF«m^^(D±tc, 2. smT 

orr COAr4'Ti^l^DCX/t^y37fCcfcOTiy/Pt?!>^ib 
fi£^T015^@^^^M-r^o ;^V^-tr. PZTJ^^2. 5 
mTorr (D A r ^ (D R F 7. /"^ y ^ Xm^'t ^ o MW<DK 
20 T Ar--;U^#^a^^ 1 0 0 t:/#, 7 6 0 TorrC^ 

mm^x s 0 or:x 1 of^mn^<i^^^. t<Dm. pzti^ 
±\zp tm^Dcxnyi^xm^i.rzm. -^aoT- 
-;u^^^tii£tst^$:ffli^T 6 0 0 t:r't$o < Off 

[ 0 2 5 3 ] (lt^^j2) ^M^J4 0lf $gfB1tffl + ^/N' 
z^^(DjBf^^:k(DXo {zntii':>X}t^m 2 (D^^^^M 

" h ^[Elfe^^f^Jb, 7 6 0 Torr (D:kn^X 8 0 0 X:X 

mMmv. I ro, (DT^mmm^m^-t^o -a^^x. 

30 1 8 0 nmcDP Z TM^. ^^^M^k^i^rg^l^*^ 

^mvt\zi.xi^mmw,±\zmmf^L smcd^^^i^ 

X^m-r^o j^l^T. ^66 7 6 OTorr (D^M^X 4 5 

ox:<Dm^m^mLrzm. rt at ^-jv^^i^mms 

OX:/^. 7 6 0TorrCD^^4»T8 0 0t:T10#rHl 

nt^-ytz. t(Dm. mu. pzTM±tci rui^^-h 

^iHl^^^b, 7 6 0 Torr CD:;^:^ 't' T 8 0 0 r "Cl^^ 

sb, iro, (D^mmmm^Bf^T^. 
[ 0 2 5 4 ] mmm:}^^uitmm<Dmm) m2o\t. 

^>XCCDi^^ (1/C) y'^bbT^bX 

[ 0 2 5 5 ] ^^/^zy^>7c. ^mi^cDmmm s . m 

[0256] C = £oX£XSXt 
I /C = kX (!/-£) Xt 

(Bb. k= 1/ (f oxs) <D^mx$>^o mmcDCf 
50 ■^>'-eti. 
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1 yc = kX(l/E)xt -h n 
[ 0 2 5 7 ] *^HJC0^ 8 cDHSScOfl^^tC^^IISS^^yT' 

[ 0 2 5 8 ] ItK^ijTtl, C (CtS^-r^^^/^ 

io 2 5 9] mmm I ^ Q titmm 1 . 2<Dmmi^^^ 
i^tmm^m^zmm \ / \ o^^b i/5(c^s^t^:^€ 

[ 0 2 6 0 ] ^Oftfe. ^^^cO®jf^^g!Nr14, 

^ 0 . ^^zm^ii^^mm\zmLx 1 4 0 n s ^xmmv 
xh^0:\iy h'^^^\:'Uf}^'Drz. m(Dmmmx^t 1 5 0 
n s ^:i±tLfji\.^tmmi^umx^^\£y h^^^ctz. 
^Tz. mmm4t5x\'^.m^mp.\Bim,f}^io''m}ik±^ 
mf^-r^ctf)^x^rzy)^. m(Dmmmx\^i o'^mf)^^ 
TB:}zy hfj^tifz. 10' \E\m^u^'i^^z^mr^^nm 

f}^-:>rzCD\t. MMMS ^6X$>'orzo 

[ 0 2 6 1 ] itcDm<Dmmm) m2 i ^z?^-^ huy^^ 

Aex^ 8 2 COJ^^tC^bT, Tai5^^8 3 
<0R u^DC;^/^-y ^T?^^!^. BST^84^W^# 

^CVUmiZ^O . m^Um 450'CtrT100nmO 
ti^^iibT^/co C<Dm. N: ^JE7)M5 0Torr 
4^. 6 0 0 t:TR T AT --;U^ff i^cCli, ^'bfc±^m 
^8 b(DRu^DC7./^ y^Xmf^V. 3 'A7C<Dmmm 

m^mtzo ^ ^^z^(Dm. s i mmms ^(Dw^^t 

hmBV.(Dm^^nt<l^^. DRAM 
mm^m^l^tz. ilO^^, 151^^2 5 0 co<g[^^7^j:B S 

[0 2 6 2] HflfBb;tci:-3 7'j:FRAM€RF - I 

[ 0 2 6 3 ] R F - I D '>X7^A <ht^, ^i^^ffl^^^^^ 
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^mm^ ^ • i^xv^h. (iisuig) -^ise^fcti 

0. R F - I D v-Xt^ ACD^^CO vX^A^fiK^H 2 7 
[ 0 2 6 4 ] R F - I D vX^Ati. /N' V =F > , =l > h 

>7.^-yy\^. ¥RAULAS\ci)^\=^-j':fi\L^nrz 
^ / \) - \\:>^^y'f^^umti^m. "T — ^ 

CO 2 6 5 ] ^^^hmf}^^\t*^>^^zft^i:xzi-ry}^^^ 
Uy"-^ ^mm^izm^xmrn-r^^^. v^yy^it^y^ 
mx\x^<j^^m'^\z^n>^>^^un.'h^^^^^. ^r-^ 
(T^m^'^^^^xsm^WxX^ t.mm\z%\\m \^x^^7svm\z 

[ 0 2 6 6 ] ^^^M^^^H. n.n.H^'^mX^^ . FR 
AM(7)fSttf^^^^Z^^^oT^^^^T^^^0 , ^CO 

20 mm-^^z.hzii^'^mx^^. m7Lm^(Dit^^ V v\z'^m 

<hco^^;^j: Lfdi^^coiUA 0 • ^ S ^ t^j: i: co 

[ 0 2 6 7 ] (128^. h ^ >X4^>yc>F^gl5lpIgSCDP 

[ 0 2 6 8 ] gp-^, ^s^w^ii^^Kti^n^nrnwi^^^^ 

30 ^LC[pIS§<h, L C[pIg§7^^'^mbfcme2S;5^^ft-^^^ 
fi^-r^lElSS 5 8 (h. L ClHlgSTji^'^ttiLfcm^i^T^^^^i!^. 

i:m?t^iiffl<7)MO S V'yyiy7.9t.tf^^U^:^=^^)^L 
>iU^^l^f®ff ^Jt^tcga^L. ^?tjx.t^(^-ff tcMf ^ 
'J-tr;K^MOS K^>>^*7.^^f^ — 0'7 - YUX'tn^ 

^ /^>-^(;) — — co4^-v A'i/^ T^u- VUX 

S >vX3'0— :^COi^^^f^ — Ob: h^T'-^n^' 
n^^iilg^ LT^^ L;^ F RAMir ;UTU"r 6 \mi)^^ 

[ 0 2 6 9 ] '^^^mt.^tZ'Ufz^'bUV KAyi\Z 

FPGA (Field Program-able Gate Array ) 

^x^T^^ V ^ mv. Au^%m\.fzWkm\. s \u^\z^ 
T , □ V ^ o y p ^ A iH tigi5 tc'^ ^ ^ 7^^^ 

50 [ 0 2 7 0 ] sfc, ^^mt^^.tzx^tz^ou^MwrnWi 
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±tc!^^m^^^'J-tr;u=^?^fife-r^^^t;:PS'^>'r> so 
[ 0 2 7 1 ] ^ bfc, n^m^m<Dx^ y^y^h^> 

[ 0 2 7 2 ] 

{^m(Dm^] ±.mhrz^o\z:^^m(D^mwmm.<Dm: lo 

X h^yjT.^ <D-mmm^±.\zzi>^ ^ h^^ym^ 
m!sb^A.rcm^z^mm^^^/^y9^m^v. ^^/^y 
^ ±mmmtz2 y^ ^ h':f^^(D±t^m^^mmmmx- 
m^~r^<DT. ^mmi^^^- /^y^m^miz^if^mTc 

[ 0 2 7 3 ] ^fc. ^^m<D^m^mm(Dmm:fjmiz^ 

it^mmi^^'e^j ^juo/^^-ya^Wim^t^mmx^ 20 . 

[ 0 2 7 4 ] t^^oT. :^mm(D^^mi$-mmcomyt:^m^z 
^iomm^nrc^mi^mm^z^ti\t^. /-^yi^ 

mm(Dmm^-f)^m< . ^mm^^^/^y^cowimitf)^'^ 

imi] :^^m<Dm 1 <Dmm(DMmjzi^.^^mm^^^ 

cDMigx^{ci5tt^-ti;uT <D—^<DW-mni^ — y<D 30 
-m^wtm^\zm-rm 

ims] m2<Dxm\z'D':5<i:m\zi5[ir^^m/^^-y 

im4] mi7bmm3{z^i.rziz)i^(Dmjnj:m(D-'m{z 

im^] m5(Di:m^z'D'::5<i:m\z:Bn^mm(D-m^ 

[me] igi 5 c7)x^fcot5< x:gfc^tj-^^®<^— 40 

[[§17] me (Di:m^z^-:5<j:m\z^^^^mm(D~m^ 

ims] m? <Di:m^(D-m^^oihi^xmm(D—m^ 
mm^z^.tmmm 

[m9] m4 7bmms iz^Lfz'tji'CD^mmcDm^Myjm 
^z-oi^^xmrno^-^^^-tm 

imiQ] m4 7^mms\z^Lrz^)i(D^mmcDmmyf 
m^z-Di^xmrnoy-^^^-rm 

imi 1] 2 (DmmcDmm^z^s^ F R AUii 50 
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i^X^ CO -^J fC *5 ^ ^® CO - 0P ^ ^-riSI 

[iill 2] 1^1 1 cox^fct:»-:5< xetc^^t^^Sco- 
^^^f HI 

[H 1 3] 0 1 1 1 2 IZT^VfzF RAU-^)]/^ 

<oMm\zWi^F RAM^)i^(Dmy^'^^'rw\mm ■ 
[Ell 5] ^^m<D^mi^mm(Dmy^yjm<Dm4 (Dmm 

(D^m^zm^F RAM^jKom^^^-rmmm 
[^16] :^^m<D^mi^mm<Dmi^:bm(Dm5(Dmm 

(Dmmiz^.^F R AM'^)\^<Dm5^^^'^m^m 

(ommjzi^^F R AM-t)i(Dm7^^^-tm^m 
[HIS] ^mM<D^mi^mm<Dmm:b^(Dm7 omm 

<Dmm\zWi^ F R AMii)]^(Dmm^7ik'rmmm 
[^19] ^^m<D^m^mm(Dmmyjm<Dms (Dmm 

(ommizm^F r Au±)U(Dm^^^'rmmm 
[^2 0] f^8(Dmm(D^m\zm^^mm:^^zsit^m 

[^21] :^^m<D^^mwmm<Dmmyjm<Dms<Dmm 
(Dmmjzm^DR Aut}i(Dmm^m-rmmm 
[ISI22] 1 yyT.^ • I ^^/^y^mf^cD^mm 

[I1I23] m2 2 (D^mmi^^'eo^jKor u-f ii^zs 

. im2 4] m2 2<D^^o±:}i'^ 2mm\^^rz2 h^yy 
• 2^^'/^y9m<D^mm^y^'e^j±jv<Dm^^^ 
mi^(Dmm^mm-r^rzisb\z^mm^^^/^y^(D^m 

[|gi2 5] m2 2<D^^^j±:)\,^ 2mm^^rz2 h^yy 
x9 ' 2 ^ ^ /^y ^m<D^mm^ ^) ±)i^com^mv 
mi^(Dmm^mm'r ^ rzi^\z^mmi¥^ ^ y ^ (D^m 

[I1I26] H 2 4 tc^ L:t»#ix^it)f^*5j:t/0 2 5 tc 

^vrzm^ihvmiiF\zmi.x':fu- hmp l {zwtn^n 

C^27] R F - I D v-XT^AfO^^O vXt-A^^^^ 

[IEI28] h^y:^^^y^(D\H^mm(Dmm^^^-rm 

4 - p K-y • U 5> U zi >, 

5 -W S i , 

9,10 -mmm. 

1 1 -/N* U 7> ^7;ng^, 

1 3 "-^m^tmcDmmm. 
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1 4 U T )im. 

1 7 -T^mM. 

1 8-^^^#:|i^, 

1 9 -±^^M. 

16a. 19a - ^MSE^tSi^ffl cD ^ P 

2 0 ^ ±,ummm^'^^m(Dmmm. 
2 1 -n^yy )vm. 



2 2 - 
2 3 "-ny v^- V 3 
S DG"-fgf4^^, 

B L- t'';/ h^, 
P L 
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